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ABSTRACT
Previous research suggests that menopausal women often complain of 
increased physical symptoms, depression, and memory difficulties. Reports of 
subsequent improvement in memory following estrogen replacement therapy 
(ERT) among the clinical population abound, suggesting a possible link between 
estrogen and memory performance.
The purpose of this study was to a) replicate and extend previous findings 
showing a possible link between memory performance and menopause status, 
b) compare the levels of personal adjustment in terms of physical and emotional 
symptoms among women at three different phases of natural menopause, c) 
examine the effects of individual differences that may have some impact on 
memory performance, and d) explore relationships between the individual's 
adjustment and the quality of interpersonal relationships in middle-aged women.
Forty-eight women between the ages 45 and 55 performed cognitive tasks 
that were designed to assess memory abilities and completed a set of five 
questionnaires that were compiled to assess individual functioning. Height, 
weight, and body fat content were measured as measures of physical fitness. It 
was hypothesized that the difference in memory performance would be 
accounted for by the effects of decreasing estrogen level as reflected by 
menopausal status, perhaps slightly mediated by verbal ability and level of 
physical fitness.
Multivariate analyses of variance (MANOVA) were used to compare 
memory performance, individual adjustment, and interpersonal relationships
vii
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among the three groups. Significant effects of menopause status were found for 
working memory capacity measures. Post-menopausal subjects recalled a 
significantly higher percentage of passages than pre-menopausal subjects. No 
significant effects of menopause status were found for individual adjustment (i.e., 
physical and emotional symptoms, the quality of interpersonal relationships).
Results suggest that fluctuating hormone levels may have some impact 
on physical symptoms, as well as emotional and cognitive functioning to some 
extent during the peri-menopausal phase. Results also seem to offer support to 
the notion that estrogen replacement therapy may have some ameliorating effect 
when the level of endogenous estrogen decreases during the post-menopausa! 
phase. Future research should examine effects of other sex hormones on 
cognitive functioning as well as examining women’s experiential interpretation of 
these qualitative changes occurring during middle-age.
viii
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CHAPTER ONE
INTRODUCTION
The National Center for Health Statistics (1987) reported that the number 
of women over 40 is increasing rapidly as the baby boomers, who were born 
during the 1940's and 1960's, reach middle-age. There were more than 27 
million women between the ages of 35 and 54 in 1985 (Fortney, 1989), and 
women over the age of 65 years are one of the fastest growing segments of the 
population. In 1988, 57% of all American women were in the paid labor force 
(Haynes, 1991), and a large number of middle-aged women either enter or leave 
the labor force possibly as a result of their role change in their families and their 
health status (Moen, 1991). Thus, the study of middle-age women is a serious 
endeavor worthy of attention.
One important universal passage in women's lives is menopause. The 
incidents of chronic diseases increase after menopause; and it is not uncommon 
for menopausal women to report somatic symptoms (McKinlay & Jeffreys, 1974), 
inability to concentrate, and memory difficulties (Greendale & Judd, 1993). 
Reports of memory difficulties by menopausal women and subsequent 
improvement following estrogen replacement therapy among clinical populations 
abound (Fedor-Freybergh, 1977; Khaw, 1992).
Since memory proficiency plays a crucial role in determining how well we
learn and remember in the everyday world, women's health issues during, as
well as beyond, middle age are important topics in gerontology. The present
review will focus on cognitive changes, particularly memory performance deficits,
1
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associated with aging as it pertains to middle-aged women and menopause in an 
attempt to build a rationale for the present study.
Women and Mid-Life Transition
The lives of women are quite different from those of men (Gilligan, 1982; 
Weissman, 1987). Women tend to live longer than men, but their longevity is 
often plagued by years of chronic illness and stress-related disorders such as 
stomach ulcers or high blood pressure (Verbrugge, 1990). Similarly, the rate of 
depression in women is twice as high as for men (Congressional Caucus for 
Women's Issues, 1991; Klerman & Weissman, 1989), and more women than 
men reported that stress had an impact on their health in the previous year 
(United States Department of Health and Human Services, 1988).
In addition to biological changes, many women in their middle years 
(between the ages of 45 and 65) experience more personal changes or major life 
events (i.e., children leaving home, death of parents, and loss of a spouse due 
to death) than men (Baruch & Brooks-Gunn, 1984). Because women tend to be 
oriented toward others, their self-worth and female identity are often based on 
their relationships with others (Gilligan, 1982). The quality of current 
relationships may affect women more deeply than men, and women often 
become depressed over difficulties in close relationships. Depressed women 
often describe their depression as precipitated by the realization that they have 
lost their "sense of se lf in trying to establish intimacy (Gilligan, 1982), but not by 
the loss of a relationship (Jack, 1991). Changes in roles and responsibilities 
while the family structure changes may create considerable stress for some 
women, while others might consider this transition as the beginning of more 
fulfilling relationships and a period of possible psychological growth (Chiriboga, 
1989a, 1989b). Nevertheless, what seems to protect women against depression
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
3
is the presence of an intimate confidante or a supportive relationship that 
facilitates a woman's ability to cope effectively with life stressors (Berkman & 
Syme, 1979; Jack, 1991a; Miller & Lefcort, 1982).
Furthermore, the experiences of aging women differ from those of men 
because of characteristics that are associated with the reproductive cycle. The 
average age for the American women to reach natural menopause is 51 years 
old (McKinlay, Bifano, & McKinlay, 1985). Research has shown that many of the 
conditions begin or accelerate significantly after mid-life and this exacerbation of 
previous conditions coincides with the cessation of a woman's reproductive 
function (Fishbein, 1992; Maddox, 1992; Matthews, 1992). For example, risks 
for coronary heart disease, osteoporosis, cancer of the breast, and other 
reproductive organ diseases increase as women go through late adulthood 
(Fishbein, 1992; Older Women's League, 1988). With the increased prevalence 
of chronic diseases after menopause, the issue of how a woman copes with 
physical changes as well as life changes during menopause becomes critical for 
determining future mental and physical health.
The psychobiosocial effects of declining levels of estrogen on middle-age 
women, indicated by the changing menopause status and physical symptoms, 
have been investigated by several researchers. The following section will 
review specific changes occurring during menopausal years.
Women and Menopause
The word menopause is derived from the Greek words for month and 
cessation (Formanek, 1987b). According to the description and classification set 
forth by the World Health Organization (1981), the course of natural menopause 
consists of three distinctive stages: pre-menopausal, peri-menopausal, and post­
menopausal. During the pre-meriopausal period, a woman will have regular,
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monthly menstruations while menstruations become more irregular during the 
peri-menopausal period, until they cease completely at menopause. Peri- 
menopausal (or climacteric) includes the period, typically 6-8 years, immediately 
prior to the complete cessation of monthly menstruation and at least the first 
year after the cessation of menstrual period. The term menopause applies to 
the permanent cessation of menstruation within the climacteric phase, but often 
the term menopause is used when the use of the term climacteric is more 
accurate.
Consequently, the diagnosis of natural menopause is made in retrospect, 
and women are considered to be post-menopausal following a period of 
amenorrhea (absence of monthly menses) for 12 consecutive months (Gosderi, 
1985; Khaw, 1992). Cessation of menstruation following either hysterectomy 
(surgical removal of uterus) or bilateral oophorectomy (surgical removal of the 
ovaries) does not signify natural menopause, although the ovary is the major 
source of circulating estrogen before menopause (Greendale & Judd, 1993). 
According to this practice, amenorrhea following the procedure of bilateral 
oophorectomy, with or without hysterectomy, constitutes surgical menopause.
After synthetic estrogen was developed, menopause was defined as a 
symptom of estrogen deficiency resulting in numerous symptoms, such as hot 
flashes, irritability, depression, and insomnia. Subsequently, estrogen 
replacement therapy was proposed as a treatment (Wilson & Wilson, 1963), but 
the benefits derived from estrogen replacement therapy are not without risks. 
The sole reliance on estrogen therapy places a large number of women at risk 
for breast cancer, as well as cancer of other reproductive organs (Strickland,
1988) although progestin has been combined recently with estrogen to reduce 
these risks (Greendale & Judd, 1993; Khaw, 1992).
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Following peri-menopause, menstrual cycles cease and the level of 
circulating estradiol decreases significantly. The major source of estrogen after 
menopause is from peripheral conversion of adrenal and androgen precursors in 
the adipose tissue; therefore the amount of body fat is a major determinant of 
estrogen level in post-menopausal women (e.g., Nordin, Crilly, Marshall & 
Barkworth, 1981) in conjunction with other exogenous factors (i.e., diet, height 
and weight, exercise habit, and cigarette smoking) (Mattison, 1983; Mattison & 
Thorgeirsson, 1978).
Among clinicians, there is a clear agreement that menopause produces 
metabolic changes and autonomic nervous system imbalance due to decreased 
level of estrogen (Kwaw, 1992). Common characteristic symptoms (i.e., hot 
flashes, night sweats, palpitations, and irritability) of the peri-menopausal period 
are consistently reported in cross-cultural studies. A hot flash (or flush) is 
experienced by approximately 75 % of women, and it refers to the subjective 
feeling of intense warmth of the upper body that typically occurs more frequently 
at night (McKinlay & Jeffreys, 1974). A visible flush originating in the thorax 
moves up to the neck and face while women experience hot flashes (Walsh & 
Schiff, 1989). Reports of increased depression, insomnia due to night sweats, 
and fatigue during the peri-menopausal period also appear to be universal 
(Ballinger, 1975; Bungay, 1980; Winokur, 1973). Other common complaints 
associated with vasomotor symptoms include dizziness, inability to concentrate, 
and memory difficulties (Studd, Watson, & Henderson, 1990). Moreover, 
changes in uro-genital organs and sexual functioning that are beyond the scope 
of this study (Fedor-Freybergh, 1977; Greendale & Judd, 1993; Kaufert & 
Syrotuik, 1981) may have a negative effect on the mood of those who 
experience them (Studd, Watson, & Henderson, 1990; Hallstrom, 1979).
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However, the proportion of women affected by menopausal symptoms appear to 
be different from culture to culture, suggesting that the physiological implications 
of menopause may have important psychological components (McKinlay, 
McKinlay & Brambilla, 1987).
Recent surveys of healthy women revealed that there was a positive 
correlation between the expectations held by women and the actual experience 
of menopausal symptoms (Matthews, 1992; Matthews, Kelsey, Meilahn, Kuller& 
Wing, 1989; Matthew, Wing, Kuller, Melihan, Kelsey, Costello, & Caggiula,
1990). That is, women with a high expectancy for vasomotor symptoms reported 
more depressive symptoms at their post-menopausal evaluation whereas those 
with positive expectations reported lower levels of depression and fewer 
symptoms (Matthews et al., 1986). Similar tendencies were also revealed by 
Matthews et al. (1990) that 55% of those surveyed thought they would be prone 
to depression during menopause, and the majority of the participants reported a 
slight increase in depressive symptoms over the three year period. However, 
Matthews et al. (1989) found no explanations for this trend since their 
depression was not related to menopause status and only 10% of the subjects 
scored above 9 on the Beck Depression Inventory indicative of mild depression. 
Clearly, the role of declining estrogen levels on menopausal symptoms has been 
established (Campbell & Whitehead, 1976), but an adequate explanation for 
prevailing depression among middle-aged women has not been proposed.
Furthermore, menopausal women frequently complain of memory problems 
and the inability to concentrate (Campbell & Whitehead, 1976; Kopera, 1973; 
Malleson, 1953). Vasomotor symptoms, sleep disturbances, and depression 
have been proposed as the cause for memory problems, but research has failed 
to support these hypotheses (Campbell & Whitehead, 1977; Sherwin, 1988).
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Specifically, Campbell and Whitehead (1977) argued that improvement in 
memory complaints was not related to improvements in vasomotor symptoms. 
Estrogen, Menopause and Memory
There are ample clinical reports of memory complaints among post­
menopausal women; and a possible link among estrogen, the cholinergic 
system, and memory has been speculated (Fillit, Weinreb, Cholst, Luine, 
McEwen, Amdor, &Zabriskie, 1986; Halbreich, Lumley, Palter, Manning,
Gengos, & Joe, 1995). Evidence that suggests a possible link between estrogen 
and certain brain enzymes to alter the metabolism of a neurotransmitter, comes 
from studies of Alzheimer's disease patients and menopausal women (Davies & 
Maloney, 1976; Luine, Park, Joh, Reis, & McEwen, 1980: McEwen & Parsons, 
1982). More specifically, the level of Choline acetyltransferase is markedly 
reduced in the nuclei of the basal forebrain of patients with Alzheimer's disease 
(Cavanaugh, 1993). There is some encouraging evidence, although 
inconsistent, for estrogen's effectiveness on memory improvement among post­
menopausal Alzheimer's disease patients (Fillit, Weinreb, Cholst, Luine, 
McEwen, Amdor, & Zabriskie, 1986; Weiss, 1987). In view of their subjects' 
unresponsiveness to anti-depressant therapy, Weiss (1987) and Fillit et al., 
(1986) were in agreement that dementia secondary to major depression was 
unlikely but the effectiveness of estrogen replacement therapy depended on 
initial cognitive status of the patient, suggesting the effectivenesss of early 
intervention (Fillit et al., 1986).
Furthermore, clinical reports of enhanced memory among post-menopausal 
women following estrogen replacement therapy abound (Bianco, Penna, & 
Rebora, 1991; Caldwell, & Watson, 1952; Campbell & Whitehead, 1977; Ditkoff, 
Crary, Cristo & Lobe, 1991; Kampen & Sherwin, 1994; Khaw, 1992). However,
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results from early literature are equivocal mostly due to methodological problems 
(Campbell, 1976; Campbell & Whitehead, 1977; Fedor-Freybergh, 1976; 
Schneider, 1982). For example, investigators who have failed to detect the effect 
of estrogen on cognitive function used instruments that measured different 
aspects of cognitive functioning that are more or less sensitive to changes in the 
levels of estrogen (Rauramo, Langerspetz, Engblom & Punnonen, 1975;
Vanhulle & Demol, 1976).
In an effort to deal with methodological problems discussed previously, 
Sherwin (1988) examined the effects of estrogen and/or testosterone on 47 
women who were scheduled to have bilateral oophorectomy (removal of the 
ovaries). Short-term memory was measured by digit span and the Clerical 
Speed and Accuracy task, a subtest of the Differential Aptitude Test (Bennett, 
Seashore, & Wesman, 1974). Long-term memory was measured by Paragraph 
Recall (Reynolds & Flagg, 1977), and reasoning ability was measured by the 
Abstract Reasoning subtest of the Differential Aptitude test (Bennett, Seashore,
& Wesman, 1974). Sherwin (1988) found that scores on both measures of 
primary and secondary memory cognitive functioning in their subjects changed 
concurrent with changes in their circulating concentrations of estrogen and/or 
testosterone. Sherwin (1988) further argued that memory deficits that occur 
during the time of menopause should be attributed to underlying neuroanatomy, 
neurophysiology, and neurochemistry rather than to the normal aging process.
However, there was a discrepant finding of no effects of estrogen on 
psychological function in 36 asymptomatic menopausal women (Ditkoff, Crary, 
Cristo & Lobe, 1991). In an effort to account for the conflicting findings, Philips 
and Sherwin (1992) assessed effects of estrogen on memory using the 
Wechsler Memory Scale ( modified by Russel, 1975; Stone, Girdner, & Albrecht,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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1946; Wechsler, 1945) in 19 surgically menopausal women, and found that 
scores on both immediate and delayed recall of word-pairs decreased among 
subjects who received placebo treatment. In comparison, subjects who received 
estrogen post-operatively showed improvement on the immediate recall of 
paragraphs, compared to the baseline. However, scores on the recall of visual 
material, delayed recall of paragraphs, and digit span scores were not affected 
by the level of hormone. It was suggested that the Paragraph Recall subtest of 
the Wechsler Memory Scale appears to assess propositional memory (Loring & 
Pananicolaou, 1987) which may reflect concentration and/or attention abilities, 
whereas Associate Learning is a measure of rote learning and retention (Ernst, 
Warner, Morgan, Townes, Eiler, & Coppel, 1986). Philips and Sherwin (1992) 
speculated that estrogen may play a critical role in rote verbal memory or in the 
ability to acquire or retain new associations.
Philips and Sherwin (1992) speculated that estrogen may enhance short­
term retention of verbal material by improving concentration/ attention difficulties 
that were secondary to vasomotor symptoms in women who received placebo 
treatment. However, their speculations were inconsistent with reports by other 
investigators who reported improvements in vasomotor symptoms to be 
unrelated to improvements in memory function (Campbell & Whitehead, 1977; 
Schneider, 1982).
Kampen and Sherwin (1994) expanded Philips and Sherwin (1992)'s 
research to further assess whether differences in verbal memory might be 
related to estrogen use in postmenopausal women. Healthy postmenopausal 
women were assigned to either estrogen user group or non-user group based on 
whether they had been using estrogen (conjugated equine estrogen) 
with/without progestrone. Both groups were given tests of verbal and spatial
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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memory, language, attention, and general spatial skills. In this study, paragraph 
recall subtest of the Wechsler Memory Scale (Wechsler, 1945) was used to 
assess secondary memory for prose recall. Both immediate and 30 minute 
delayed recall were used to assess verbal memory. Paired associate subtest of 
the Wechsler Memory Scale and Selective Reminding Test ( Hannay & Levin, 
1985) were used to assess rote memory skills. They found that the mean 
plasma levels of estrogen users were significantly higher (136.25 +/- 83.57 
pmol/L) than those of the non-users (38.00 +/- 22.2 pmol/L). They reported that 
women in the estrogen treated group performaed significantly better than those 
in the non-treated control group on immediate paragraph recall and on delayed 
paragraph recall. They found no effects of treatment on either the paired 
associates test (immediate or delayed) or on the Selective Reminding Test 
(immediate or delayed). They found no significant differences between those 
women taking only estrogen (N = 12) and women taking both estrogen and 
progetrone (N = 16) when their performances were compared. Kampen and 
Sherwin concluded that estrogen appears to have a specific effect on the verbal 
component of memory-related skills in postmenopausal women.
Additionally, the role of depression in memory performance among 
menopausal women was examined, since memory impairments in severely 
depressed elderly subjects have been confirmed (McAllister & Price, 1982). 
Other investigators (Raskin, Friedman & DiMascio, 1982; Sherwin, 1988; Utian,
1972) have found improved memory performances with improved mood 
subsequent to estrogen usage, and concluded that memory impairment was 
possibly due to inattentiveness and lethargy secondary to depression since 
depression improved following estrogen replacement tyherapy. However, this 
explanation was refuted by a later study. Philips and Sherwin (1992) failed to
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find significant differences in measures of depression, anxiety or hostility 
between estrogen treated and placebo treated women. Philips and Sherwin 
(1992) concluded that cognitive performance changes were not secondary to 
alterations in mood, although women with severe symptoms were allowed to 
withdraw from the study. The effects of estrogen on memory appear to be 
independent of improvement in vasomotor symptoms (Campbell & Whitehead,
1977) or depression (Philips & Sherwin, 1992). Sherwin (1988) suggested that 
cognitive deficits reported during menopause may occur as a consequence of 
the interaction of decreased estrogen production and other physiological aging 
processes. Kampen and Sherwin (1994) also suggested that estrogen may have 
a specific effect on verbal memory skills, but not on spatial memory in healthy 
post-menopausal women.
However, it has not been clearly established that memory decline occurs 
secondary to natural menopause, although this has been clearly evidenced 
among surgically menopausal women (Sherwin, 1988). Findings from a study 
involving surgical menopausal women cannot be applied to natural menopausal 
women without further investigation since the level of circulating estrogen 
decreases abruptly in surgical menopausal women, while that of natural 
menopausal women decreases gradually over time. In addition, other pathology 
that necessitated removal of the ovaries is not necessarily present in natural 
menopausal women, and it has not been ruled out that other pathology and 
subsequent use of medications may have contributed to changes in cognitive 
functioning. Furthermore, the age of surgical menopausal patients are 
somewhat younger (Mean age= 45 years), therefore, it can be argued that 
memory decline may be specific, not necessarily due to aging but due to 
changes in neurophysiology in surgical menopausal women.
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In natural menopausal women, there may also be a relationship between 
physical aging and the status of menopause. The process of normal aging may 
be marked by changes in the levels of circulating estrogen, and menopause 
itself may be a reference point in normal aging that could shed some light on 
understanding cognitive changes in natural menopausal women.
In spite of the possible link between estrogen and memory, only a few 
studies have adequately examined the association between menopause status 
and cognitive functioning during the course of natural menopause. Thus, 
empirical evidence for memory decline in naturally post-menopausal women is 
lacking. If it could be clearly established that memory abilities decline as a 
function of menopause status, but physical fitness appear to attentuate its 
decline, then a woman would have an option to make an informed choice among 
available options (i.e., estrogen replacement therapy, increased physical 
activities). Otherwise, women would have no choice but to accept the changes 
associated with menopause as a part of the inevitable normal aging process. In 
the following sections, age-related cognitive changes that are pertinent to this 
study and memory measures that are sensitive to detect individual ability 
differences will be reviewed.
Memory and Aging
The most pervasive findings from aging studies are that cognitive 
functioning generally slows with age, including activities that are practiced 
everyday (Cerella, 1985; Salthouse, 1985; West & Crook, 1990). Nevertheless, 
most aging research has focused on aspects of cognition that decline with age 
because of its negative consequence on normal functioning (Howe & Brainerd, 
1988; Salthouse, 1982) and placed emphasis on determining the existence of
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age-related changes by comparing average age performance on different sorts 
of cognitive tasks (Botwinick, 1977; Craik, 1977; Hultsch, 1974 ).
Clearly, research has established that visuospatial and speeded 
psychomotor functions appear to be more susceptible to aging than relatively 
well-established verbal skills (Birren, 1974; Madden, 1992; Salthouse, 1989; 
Sattler, 1982; Shay & Roth, 1992). Although the exact extent and the 
mechanism involved with cognitive changes associated with normal aging is not 
well understood (Smith, Ivnik, Petersen, Malec, Kokmen, &Tangalos, 1991), 
age-related cognitive slowing may be the result of physiological changes in the 
sense organs and the slowing in the speed of neural transmission (Whitbourne, 
1985). The level of the neurotransmitter acetylcholine declines with age (Rogers 
& Bloom, 1985), and it is believed that age-related declines in acetylcholine are 
associated with memory problems in old age (Drachman & Leavitt, 1972; 
Drachman, Noffsingerr, Sahakian, Kurdziel, & Fleming, 1980).
To develop a rationale for this study, research findings as they pertain to 
cognitive changes found among the middle-aged population will be emphasized 
in the following review. Studies that demonstrated age-related intellectual 
functioning decline during middle-age (Botwinick, 1977; Schaie, 1958) are 
important because they formed the basis of longitudinal and sequential studies 
which followed. In the Seattle Life-Span Study, Schaie (1958,1983) found that 
no appreciable age-related decline in general intelligence, g, was observed from 
20 to 50 years, but found a rise in ability from the early twenties to the early 
thirties reaching a peak performance at age 31 to 35. Then a systematic decline 
begins after age 46-50 until scores drop down to more than one standard 
deviation below the peak performance at age 60. Moreover, decrease in 
memory performance around or even before age 50 have been indicated in
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cross-sectional studies of WMS scores (Bak & Greene, 1980; McCarty, Logue, 
Power, Ziesat, & Rosentiel, 1980).
Some aspects of cognition improve with age whereas some decline 
(Cavanaugh, 1993), depending on what is being tested and how it is measured 
(Salthouse, 1989; Denney, 1982). For example, crystallized intelligence, which 
involves learned knowledge and skills, tends to increase throughout middle 
adulthood between the age of 40-54 (Horn & Donaldson, 1980). In contrast, 
fluid intelligence, as an index of such abilities as memory and the speed of 
mental work necessary for learning and problem solving, tends to decrease 
beginning in early adulthood evidenced by age related decrease in such 
subtests as Block Design and Picture Completion on the Wechsler Adult 
Intelligence Scale-Revised (WAIS-R) (Albert & Heaton, 1988; Field, Schaie, & 
Leino, 1988; Horn & Cattell, 1966; Honzik, 1985; Sattler, 1982). In addition, 
performance on nonverbal integrative tests such as Block Design and Digit 
Symbol subtests on the WAIS-R, which are assumed to assess current 
processing efficiency, show a significant decline during the middle years 
(Botwinick, 1977; Denney, 1979; Salthouse, 1989; Wechsler, 1981).
Information Processing Model
In recent years, however, the dominant research effort has been directed to 
isolate particular tasks that are sensitive to effects of aging, and research on the 
variables affecting the magnitude of age-related deficits has become very 
popular (Hultsch & Dixon, 1984). Cognitive processes are viewed as information 
passing through a series of hypothetical stages (Kintsch, 1977; Klatzky, 1980; 
Loftus & Loftus, 1976). Most accepted models of information processing 
distinguish three major memory systems: a very brief sensory memory, short­
term memory, and long-term memory (Cavanaugh, 1993).
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Short-term memory is viewed as involving two seperate storage systems; 
primary or working memory, and secondary memory (Waugh, Thomas, &
Fozard, 1978). Processes of rehearsal, elaboration, integration, consolidation 
and encoding occur in short-term memory. Unless information gets transferred 
to working memory, it cannot be retained for future retrieval. By comparison, 
long term memory is conceptualized as a relatively permanent storage with 
virtually unlimited capacity where information can be encoded visually, 
acoustically, and semantically (Solso, 1988). Older adults have more difficulty in 
transfering information from short-term memory into long-term memory than 
younger adults (Craik, 1977), as well as in accessing or retrieving information 
from long-term memory (Burke & Light, 1981).
Working Memory
Working memory is distinguished from other forms of memory because it 
reflects both processing and storage within a limited capacity system (e.g., 
Baddeley & Hitch, 1974; Baddeley, 1986; Carpenters Just, 1989; Craik & 
Rabinowitz, 1984; Daneman & Carpenter, 1980; Salthouse, 1990). Because of 
this unique capacity, working memory serves an important function as a buffer 
during information processing. Although there have been several studies that 
reported age differences on the measures of working memory in favor of the 
young, Foos (1989) demonstrated that no working memory deficit for the middle- 
aged group (Mean age = 42 years) occurred. Further investigations have 
revealed that individual differences in working memory is not a good predictor for 
either recall or recognition of texts (Hartley, 1986, 1988; Light & Anderson,
1985).
Subsequently, it was proposed that a task that requires processing and 
storing a large amount of information simultaneously may do a better job of
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differentiating a marked trade-off between processing and storage capacity of 
working memory (Daneman & Carpenter, 1980). In addition to being more 
ecologically relevant to every day memory; memory for a series of meaningful 
words at the level of sentences, paragraphs, and stories reflects the extent of 
age-related memory deficits more adequately than the measures of working 
memory for discrete items by taxing the working memory capacity.
To develop coherence in discourse, related information must be available 
in working memory as the next text segment is processed (Kintsch & van Dijk,
1978). Working memory is capable of encoding new information and 
simultaneously maintaining information from preceding text while activating 
related information that is already stored in long-term memory (Kintsch & van 
Dijk, 1978; Perfetti & Lesgold, 1977). Automatized letter and lexical coding 
enable access to word meanings, and the most recent portion of decoded text or 
speech is held in working memory for semantic representation (Just &
Carpenter, 1980; Kintsch & van Dijik, 1978). Thus, extended discourse is 
integrated and comprehended when this new segment of information can be 
related to the pre-existing segments already held in working memory.
Memory for Discourse
Indirect evidence for the locus of age-related deficits in discourse memory 
comes specifically from four types of studies: recall of major vs minor points 
(levels effects), syntactic complexity (complexity effects), modes of presentation 
(reading vs listening, and rate of presentation), and individual differences in 
working memory capacity to recall performance. Major findings from these 
studies will be discussed in the following segment as they relate to memory 
performance within the middle-aged population.
16
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
17
According to the Kintsch and van Dijik’s model (1977), information is coded 
into a set of propositions (or idea units) and propositions are organized 
according to its importance related to the passage as a whole, and more 
important propositions are better recalled than less important propositions 
(levels effect). The first study to divide passages into main ideas and non- 
essential details in order to examine adult age difference in prose recall were 
conducted by Dixon, Simon, Nowak, and Hultsch (1982). Dixon et al. (1982) had 
young (Mean age = 23 years), middle-aged (Mean age = 44 years), and older 
(Mean age = 67 years) subjects recall short news articles. Dixon et al. (1982) 
found that the young adults recalled more overall content than the middle-aged 
or older adults in general. They concluded that age-related differences in recall 
were mainly due to the ability to organize idea units according to its importance 
in a passage so that the hierarchical structure of the text can be utilized in recall. 
Text genre was also examined in this study, and it was found that age-related 
deficit in recall have been found to be greater with expository texts than with 
narrative texts although Hartley (1986) failed to find similar deficits related to the 
type of prose tested.
The findings that age-related difference in prose recall are greater for main 
ideas than for non-essential details (Dixon et al. 1982) has been challenged by 
several researchers (Petros, Tabor, Cooney, & Chabot, 1983; Zelinski &
Gilweski, 1988; Zelinski, Light, & Gilweski, 1984). Petros etal., (1983) showed 
that age did not interact with importance of idea units, and concluded that 
sensitivity to the semantic structure of prose does not seem to be a major source 
of age-related differences in prose memory, regardless of education of the 
subject.
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In an attempt to account for conflicting findings by Dixon et al. (1982) and 
Petros et al. (1983), verbal ability was examined to be a possible mediating 
factor which may explain age-related performance differences in prose recall 
(Dixon, Hultsch, Simon, & von Eye, 1984; Petros, Norgaard, Olson, & Tabor,
1989). Previously, the potential role of verbal ability as a predictor of memory 
has been investigated (Ekstrom, French, Harman, & Dermen, 1976), and several 
analyses suggested that individual differences in verbal ability may account for a 
significant portion of the age differences in both text memory and word memory 
(e.g., Hartley, 1986; Mayer & Rice, 1981), although some fail to support this view 
(Cohen, 1979). It has been reported that age-related performance decline in 
text comprehension and recall are more likely to be observed in subjects with 
low to moderate verbal ability, but less likely in subjects with high verbal ability 
(Gilbert, 1973; Meyer & Rice, 1981; Rice & Meyer, 1986; Taub, 1979).
Dixon et al., (1984) compared prose recall among young (Mean age = 32 
years), middle-aged (Mean age = 48 years), and older subjects (Mean age = 68 
years); and found a significant interaction between verbal ability and 
propositional level for young-adult, middle-age, and elderly subjects. For low- 
verbal ability subjects, younger ( young and middle-age) subjects recalled more 
propositions than elderly subjects at all propositional levels, but the age-related 
deficit was greatest for the higher order propositions. In comparison, for high- 
verbal ability subjects, elderly subjects performed equally well in recall at all 
propositional levels as lesser-ability younger subjects. Similar findings were 
reported by others and verbal ability was considered an important predictor of 
performance that attenuates age-related performance decline (e.g., Dixon et al, 
1984; Hartley, 1986; Hultsch, Hertzog, & Dixon, 1984).
18
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However, young (Mean age = 23 years) subjects performed better than 
either middle-age (Mean age = 44 years) or older (Mean age = 66 years) 
subjects when verbal ability was not considered (Simon, Dixon, Nowak, & 
Hultsch, 1982). Hultsch and his colleagues (e.g., Hultsch et al., 1984; Dixon et 
al., 1984) concluded that individual differences in verbal speed and working 
memory accounted for a large proportion of the variance of age-related deficits 
in text recall. It was hypothesized that when individual differences in verbal 
ability and working memory were partialled out, age-related differences in 
discourse memory will be accounted for.
Furthermore, Petros et al. (1989) utilized slightly longer passages than 
Dixon et al. (1984), and demonstrated that the rate and the mode of presentation 
are sensitive to detect ability differences. Subjects listened to both narrative and 
expository passages that were presented at different rates (slow at 120 words 
per minute; fast at 200 words per minute) in Petros et al.'s study (1989), and it 
was found that their elderly subjects did not recall more with a slow rate as 
expected than with a fast rate, while their young-adult subjects recalled more 
with a slow rate than with a fast rate.
Findings from these studies provided support for the view that the 
performance of older subjects were significantly inferior to that of younger 
subjects when heavier demands on either storage capacity or processing 
capacity were made. The results from Petros et al. (1989) study are consistant 
with the bulk of evidence suggesting a tendency toward larger age-related 
differences in recall for the least important idea units in a story. Although results 
do suggest that verbal ability or education level may be a modulating factor in 
conjunction with passage genre for the size of the age-related differences in 
memory performance (Meyer & Rice, 1983), age-related decline in working
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memory capacity in older adults were responsible for the inferior performance in 
discourse memory. However, Sailthouse (1985) reported that age effects are not 
completely accounted for by individual differences when verbal speed and 
working memory were partialled out, and argued that age-related decrements in 
processing resources are still responsible for some of the age-related 
differences in cognitive performance (Salthouse, 1988).
Age-related deficits in text recall were often noticeable in middle-aged 
subjects (Mean age ranging between 42 and 52 years) and the apparent deficits 
increased in a linear fashion among the elderly subjects (Dixon et al, 1984; 
Hartley, 1993; Hultsch, Hertzog, & Dixon, 1984). Several theoretical 
explanations have been proposed in an attempt to account for the age-related 
decline. The efficiency of working memory has been implicated in terms of 
diminished processing capacity (Cohen, 1979; Craik, 1977; Craik & Simon,
1980) along with the idea that a global slowing of the mental operations that in 
turn limits the efficiency of working memory of older adults (Eyesenck, 1974, 
1975; Salthouse & Somberg, 1982). However, the theory of diminished 
processing capacity offered by Craik (1977) and slower mental operations 
offered by Salthouse (1985a) may share common underlying assumptions that 
individuals must access information from long-term memory and simultaneously 
manipulate information in working memory in order to perform most memory 
tasks.
General Slowing Model
Recently, researchers have made efforts to describe the age-related 
slowing in response latency, and proposed a general slowing model that implies 
that the slowing is evident in all stages of the information processing rather than 
at a particular stage and the latency difference between the young and old
20
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increases with the complexity of the task (Birren, 1965; Cerella, 1985; Salthouse, 
1985). Support for the general slowing model comes from studies that examined 
the reaction time and response latencies in memory search as a function of age. 
Salthouse and Somberg (1982) examined age-related difference in working 
memory efficiency using the Sternberg (1966) memory search task that was 
developed to assess the efficiency of searching short term memory. Sternberg 
(1969) proposed that response latency includes time for four cognitive stages; 
encoding the test digit, comparing the test digit to each item in the memory set, 
deciding if the test digit was in the memory set, and then executing a motor 
response. The reaction times from the task are used to compute the slope and 
intercept relating the size of memory set to response time in order to 
demonstrate different components of the memory search process. The intercept 
is assumed to be the reflection of the time required to encode, compare, and 
execute a decision response.
Anders, Fozard, and Lillyquist (1972) found that the mean response time 
increased as a function of age and set size, although the performance by the 
middle-aged subjects were more similar to that of young subjects than that of old 
subjects. Salthouse and Somberg (1982) tested young adults and older adults 
presenting the memory set in either a degradation pattern or an intact pattern. It 
was hypothesized that degradation affects the encoding stage while memory set 
size affects the memory search stage (Sternberg, 1969). Age resulted in a 
slowing of each stage of information processing and the slower retrieval speed 
may limit the efficiency of the working memory operations. Salthouse (1982) has 
estimated that there is a 60% slowing in the rate of memory search between the 
ages of 20 and 50 years. Inefficiencies present in working memory operations 
on tasks that measure working memory span and scanning rate in the aged are
21
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well established (Light & Anderson, 1985; Salthouse & Somberg, 1982), 
supporting the contention that one central component of efficient prose 
processing is impaired with advancing age possibly beginning during middle-age 
or soon after.
Additional support for the general slowing model comes from studies of 
complaints of difficulty in finding desired words in every day language among 
older person, inspite of the fact that vocabulary scores is well maintained with 
increasing age (Kramer & Jarvik, 1979) and semantic memory is generally 
spared in older adults (e.g., Drachman & Leavitt, 1972; Eyesenck, 1975; Smith & 
Fullerton, 1981). As an alternative explanation forage-related difference in 
memory performance, the ability to rapidly access long term memory for word 
meaning has been examined as an important source of individual differences in 
prose memory in younger adults (Perfetti, 1985). It was speculated that the 
speed of accessing long term memory limits the efficiency of working memory in 
older adults.
Petros, Zehr, and Chabot (1983) examined adult age differences in the 
speed of retrieving information from long-term memory by comparing the speed 
and accuracy of encoding physical features of a word (word encoding), 
accessing the name of a word (lexical access), and accessing categorical 
information about a word (semantic memory access speed). Petros et al. (1983) 
found that older adults were slower than younger adults at accessing information 
from long-term memory regardless of education level, and the authors suggest 
that slower semantic access speed may limit the functional capacity of working 
memory capacity in the aged.
Semantic memory encompasses knowledge of words’ meanings and 
relationships, and is divided into the semantic network and the lexical network
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
23
(Collins & Loftus, 1975). The semantic network contains conceptually organized 
word meanings, and the lexical network contains orthographically organized 
word names. Lexical decision and vocabulary tests have been used to study 
age differences in semantic memory. In the lexical decision paradigm, the 
stimulus is a letter string and the subject's task is to decide whether the letter 
string is a word or not (Meyer & Schvaneveldt, 1971). The stimulus word is 
assumed to provide direct access to information in the lexical network. In the 
standard vocabulary test, the stimulus is the target word itself, and the task is to 
access the word meaning in the semantic network. Additional retrieval from the 
lexical network to the semantic network is required to find the word meaning, and 
the vocabulary test results indicate no age difference in access from the lexical 
network to the semantic network. However, the processing of a given target 
word is believed to be facilitated by prior processing of a semantically primed 
words (semantic priming).
Numerous studies have focused on possible age-related deficits in 
semantic-memory, and the age-related slowing has been investigated for visual 
word identification by means of the lexical decision task (LDT). Results from 
lexical decision performance studies have yielded support for a generalized 
slowing model (Madden, 1988; Salthouse, 1985a, 1985b). Ferraro, Hale, 
Myerson and Lima (1990) also found that lexical decision priming effects were 
larger for older adults than for young adults and increased in magnitude with 
age. Madden (1992) also reported that the absolute magnitude of age 
differences increased as a function of task complexity, and the degree of age- 
related slowing was more pronounced when the letter strings were visually 
degraded than when presented intact.
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Support for a generalized slowing model also comes from studies that 
demonstrated a positive correlation between reaction time (RT) and adult age 
suggesting a speed-related form of processing resources to be an important 
mediator of adult age differences (Cerella, Poon, & Williams, 1980; Salthouse, 
1985a, 1985b). It was reported that a significant age-related slowing is 
apparent by age 40 in women, and it was proposed that this slowing is global 
and not specific to particular tasks ( Myerson, Hale, Hirschman, & Hansen, 
1989) resulting in information loss. Myerson and collegues (Hale, Myerson, & 
Wagstaff, 1987; Myerson, Hale, Wagstaff, Poon, & Smith, 1990) interprete age- 
related deficits as being distributed throughout the information-processing 
system (Cerella, 1990; Salthouse, 1985), and proposed an information-loss 
model. According to this model, information is lost between nodes in a neural 
network, and the elderly subject must compensate for the information loss by 
taking longer time in order to accumulate enough information since old age 
increases the rate of information loss at each step.
Memory and Physical Fitness
Support for the slower processing speed with increasing age abounds for 
both sensory motor and higher order cognitive functions (Cerella, 1985; 
Salthouse, 1985a). Several studies examined the level of individuals' physical 
fitness and habitual exercise as an intraindividual factor associated with 
variations in cognitive performance at different ages, and regular exercise 
training has been consistently related to better performance on cognitive 
reasoning tasks (Clarkson-Smith & Hartley, 1989; Powell & Pohndorf, 1971; 
Stones & Kozma, 1988).
Cognitive functioning depends on the supply of blood and oxygen to 
cerebral and muscle systems (e.g., Szafran, 1963), and regular exercise may
24
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help to retard degenerative changes in the brain associated with norma! aging 
although the precise mechanism is not clear (Birren, Woods, & Williams, 1980; 
Spirduso, 1980). The association between blood pressure and cognitive 
functioning appears to be more robust (Barrett & Watkins, 1986; Elias, Robbins, 
Schultz, & Pierce, 1990). Several studies (Owens, Matthews, Wing, & Kuller, 
1990,1992; Gibbons, Blair, Cooper, & Smith, 1983; Sallis, Patterson, Buono, & 
Nader, 1988) have shown that middle-aged women who had a higher level of 
physical activity had lower weight; as well as low blood pressure in addition to 
reduction in other risk factors (i.e., fasting insulin, cholesterol, etc.).
Furthermore, a person's body fat and body mass are indirectly altered by 
habitual or regular exercise (Jackson, Blair, Mahar, Wier, Ross, & Stuteville,
1990). Research has clearly established that changes in body composition (i.e., 
decreases in body fat and increases in lean mass) are a function of frequency, 
intensity, and duration of physical training (American College of Sports 
Medicine, 1986).
Psychological Effects of Aerobic Exercise
Psychological benefits of physical activity in terms of improved mood and 
cognitive performance are numerous and well supported by research. Physical 
activity has a positive impact on depression and anxiety in middle-aged women 
(Farmer, Locke, Moscicki, Dannenberg, Larson, & Radloff, 1988). In the Healthy 
Women Study (Matthews, Wing, Kuller, Meilahn, Kelsey, Costello, & Caggiula, 
1990), it was found that women who reported increasing their activities had a 
smaller increase in depressive and stress symptoms.
In spite of potential health benefits, only 50% of North Americans exercise 
three or more times per week, and 36% of those 55 and older never exercise 
(Statistics Canada, 1987; Wilmore, 1982). Women who are now middle-aged or
25
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older were discouraged from participating in vigorous physical activity during 
their youth due to gender role constraints (Deem, 1987). It was found that the 
long term effects of low physical activity at younger ages place women over 40 
at greater risk for diseases commonly associated with aging such as low 
cardiorespiratory fitness and osteoporosis (O'Brien & Vertinsky, 1991).
Similarly, increased aerobic fitness was associated with improved functioning 
and psychomotor speed (Dustman, Ruhling, Russell, Shearer, Bonekat, 
Shigeoka, Wood & Bradfors, 1984; Elsayad, Ismael & Young, 1980; Spirduso, 
1980; Tomporowski & Ellis, 1986). For example, Elsayad, Ismael and Young 
(1980) reported that high-fitness men outperformed low-fitness men on two 
measures of fluid intelligence (i.e., speed-related psychometric test), but not on 
measures of crystallized intelligence (i.e., untimed assessment of the subject's 
knowledge base). Dustman and colleagues (1984) reported that older adults 
(55-70 years of age) who participated in aerobic exercise exhibited 
improvements in both simple RT and in a measure of resistance to perceptual 
distraction, but the anaerobic group did not exhibit a significant improvement. 
Similar findings are reported by Clarkson-Smith and Hartley (1989) who reported 
that the performance of exercisers was significantly better on measures of 
reaction time, reasoning, and working memory when the effects of education, 
vocabulary and age were accounted for. Blumenthal and colleagues 
(Blumenthal, Emery, Cox, Walsh, Kuhn, Williams, & Williams, 1988; Blumenthal, 
Williams, Needles, & Wallace, 1982) reported that aerobic exercise reduces 
psychophysiological responsivity to behavioral stressors.
Furthermore, Blumenthal and Madden (1988) investigated the effects of 
aerobic exercise on memory performance using the Sternberg (1969) paradigm, 
and found that some aspects of memory-search performance were related
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significantly both to subjects' initial level of fitness and to age. The implication is 
that long-term physical fitness may have a beneficial effect on memory 
performance.
In summary, age-related changes in memory performance can be explained 
in terms of reduced working memory capacity and efficiency, and a generalized 
slowing in accessing both short-term memory and long-term memory which in 
turn hinders the efficiency of working memory. Theoretically, working memory 
efficiency is explained in terms of a general slowing in speed of accessing 
memory. Although its mechanism is not clear, estrogen may play a role in 
memory performance via its influence on neurotransmitters.
The Proposed Study
The main purpose of the study is to determine if memory performance 
changes as a function of changing levels of blood estrogen levels reflected by 
menopausal status. This study also sought to evaluate the role of other 
individual difference variables known to influence memory abilities (i.e., age, 
anxiety, depression, physical fitness, somatic symptoms), and to find 
explanations for differences on memory performance in terms of how much 
variance of memory performance can be accounted for by individual differences 
(i.e., age, menopausal status, physical fitness, physical symptoms, emotional 
symptoms, verbal ability). Thirdly, using self-report measures, this study also 
attempted to examine whether the experience of physical and emotional 
symptoms differ among pre-, peri-, and post-menopausal women in an effort to 
enhance our understaning of how women experience transitions associated with 
menopause. Lastly, correlational analyses among interpersonal relationships, 
somatic symptoms, physical fitness, and measures of emotional symptoms were 
examined to determine if the presence of a supportive relationship would be
27
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beneficial for women experiencing a transition from reproductive to non­
productive changes during the middle years.
It was hypothesized that memory performance would decline as a function 
of menopausal status in naturally post-menopausal women. It was also 
hypothesized that the high percentage of variance of memory performance 
would be accounted for by differences in menopausal status, verbal ability, and 
the level of physical fitness. Group differences would become smaller when 
variables related to individual differences such as physical fitness, verbal ability, 
physical symptoms, and emotional symptoms were partialled out.
It was also hypothesized that sedantary women, as indicated by lower body 
mass index and higher body fat content, would have a tendency to report more 
vasomotor symptoms as well as longer response latency compared to their more 
active and physically fit counterparts. It was also hypothesized that there would 
be a negative correlation among satisfaction from interpersonal relationships 
and emotional and physical symptoms. That is, there would be a tendency for 
women to report more physical and emotional symptoms as they report less 
satisfying interpersonal relationships. More physically fit subjects would also be 
less likely to report physical symptoms, emotional symptoms, and relationship 
difficulties.
Dependent Measures
The present study used measures of working memory, short-term memory 
and long-term memory. Mean reaction time and error rate on the memory 
search task introduced by Sternberg (1966) was used to assess ability to search 
information contained in short-tenm memory. Working memory capacity was 
measured and compared by using scores on a prose recall task developed by 
Petros et al. (1989). Long-term memory ability was assessed by reaction time
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on the lexica! decision task, and stimuli for this task were taken from various 
sources (i.e., Ferraro, 1994; Ferraro & Kellas, 1992; Madden, 1988).
Physical symptoms, emotional symptoms, and the quality of interpersonal 
relationships were assessed as a global measure of individual adjustment and 
functioning. Physical symptoms were measured by scores on the Menopause 
Symptom Check List in terms of frequency and intensity (Neugarten, 1965) and 
the Wahler Physical Symptoms Inventory (Wahler, 1983). Emotional adjustment 
of each subject was assessed by scores on the Beck Depression Inventory 
(Beck, 1978) and the State-Trait Anxiety Inventory (Spielberger, Gousuch, & 
Lushaw, 1970). The quality of interpersonal relationships was assessed by 
scores on the satisfaction subsacle of the Dyadic Adjustment Scale (Spanier,
1976). The level of physical fitness was assessed by the Body Mass Index andl 
the body fat percentage. Exercise habit was assessed by subject's responses 
to questions pertaining to the frequency of participating in aerobic activity on a 
regular basis.




Forty-eight middle aged women between the age of 45 to 55 were recruited 
from a local hospital, health clubs, and schools. Efforts to recruit potential 
subjects through clinics, community organizations, and local television 
advertisements did not result in any response. All of the potential subjects 
learned of the study by either being acquainted with the principal investigator or 
with women who already participated in the study themselves; and agreed to be 
contacted by phone for initial screening. All were native speakers of English, 
and healthy community-dwelling adults with no significant physical impairments. 
Women with surgically-induced menopause were excluded and potential 
subjects were screened over the telephone for health problems and physical 
impairments (See Appendix A). Participants were divided into three menopausal 
groups based on self-reports: Pre-menopausal, menopausal, and post­
menopausal. Subjects were paid $10 for their participation in the study. All 
subjects were asked to refrain from exercise, caffeine, smoking, or eating for at 
least 2 hours before research participation to control for potentially confounding 
variables on test measures.
Additional exclusion criteria were (a) a history of cardiovascular disease, 
angina, stroke, diabetes, or neurological disease; (b) hospitalization in the 
preceding month; and (c) prescribed medication for hypertension, lipid 
metabolism, insulin, thyroid, anti-hypertensive, and psychotropic medications.
30
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All potential subjects also rated their health on a 7-point scale (1= very poor, 2= 
poor, 3= fair, 4= average, 5= good, 6= very good and 7= excellent), and those 
who rated their health as very poor, poor or fair were excluded. This brief 
screening was effective for selecting a relatively disease-free sample. All 
subjects were treated in concordance with the Ethical Principles in the Conduct 
of Research with Human Participants (APA, 1989).
Screening
Potential subjects were interviewed by a clinical psychology graduate 
student to determine their health status, and menopause status. During the 
initial telephone contact, each respondent learned the nature of the study in 
greater detail, the time they would be expected to participate in the study, and 
other eligibility criteria. It was decided a priori that they would be informed of 
their ineligibility with brief explanations and terminate phone interview, if there 
were any indications that they would not meet the eligibility criteria. Of the 
individuals who responded, only those who met the eligibility criteria were 
subsequently selected for inclusion; only two women were excluded from the 
study. These women reported experiencing a severe level of stress due to the 
health problems of their elderly parents. Perhaps the exclusion rate is low 
mainly due to the fact that respondents were already informed of the nature of 
the study from their friends before they agreed to be interviewed by phone. After 
agreeing to participate in the study, one woman was diagnosed with cancer, and 
was subsequently unable to participate. Classification criteria set forth by the 
World Health Organization was strictly followed to assign subjects to their 
respective group, with the exception that the post-menopausal women had to be 
on estrogen replacement therapy for inclusion. The following are the World
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Health Organization (1981) descriptions and classification criteria for 
menopause status.
Pre-menopausal: Regular menstrual cycles.
Peri-menopausal: Irregular menstrual cycles with intermittent amenorrhea 
less than 12 months in duration.
Post-menopausal: Menstrual cycles ceased completely for at least for 12 
months and has not participated in the ERT.
Pre- and peri-menopausal subjects who were currently using either oral
contraceptives or estrogen preparations were excluded. Post-menopausal
subjects had to indicate that they had amenorrhea for 12 months prior to their
use of estrogen preparation to be included. For the purpose of simplifying group
names, post-menopausal subjects who were on estrogen replacement therapy
would be referred as post-menopausal subjects in this study from this point.
Final group membership was as follows: pre-menopausal (n= 16), peri-
menopausal (n= 16), and post-menopausal on estrogen replacement therapy (n=
16). Educational achievement were matched to minimize group differences.
The mean number of years of education was 15.30. Educational achievement,
therefore, would not have a confounding effect on the general ability levels
across the three groups. Scores on the WAIS-R Vocabulary subtest were used
as covariates in data analysis to statistically control for the influence of verbal
ability level, although they did not change the statistical significance.
Materials
The cognitive testing battery consisted of four tasks, including measures of 
(a) general vocabulary intelligence assessed by Vocabulary subtest on the 
WAIS-R, (b) short-term memory search assessed by the Sternberg Memory 
Search task, and (c) semantic memory processing time measured by the lexical 
decision task, and (d) prose recall memory assessed by a procedure developed 
by Petros et al. (1989).
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Wechsler Adult Intelligence Scale-Revised (WAIS-R) (Wechsler. 1981)
Vocabulary subtest from the WAIS-R was administered to each subject in 
order to assess approximate general vocabulary ability. The Vocabulary subtest 
consists of 35 English words which become progressively more difficult to 
define. Each subject was given a raw score based upon the number of words 
correctly defined with the maximum possible score of 70. This subtest has been 
widely used as a measure of general intelligence as well as that of verbal 
intelligence. The relative stability of the vocabulary subtest is one of the most 
important features, and reliability for the subtest was determined to be 0.96; and 
its validity as a measure of verbal intelligence has been well established. When 
used by itself, this subtest is the best estimate of general intelligence (Sattler, 
1988).
Memory Search Task (Sternberg. 1966)
This is a well known and widely used reaction time task developed by 
Sternberg (1966) and its paradigm is discussed in detail in Sternberg (1969). A 
presentation of a set of digits of numbers called the memory set is immediately 
followed by a test (Probe) item. The subject's task is to decide as quickly as 
possible whether or not the test item was in the memory set. The size of the 
memory set is varied (i.e., 2, 4, 6 digits), and it has been found that decision 
latency (measured in reaction time) typically takes longer proportionally as the 
size of memory set increases. The proportion of errors for each cell of the 
design was computed as a function of set size and decision for each subject. 
Verbal Processing Time
A lexical decision task was used to measure the time required by subjects 
to process verbal material at different levels of complexity. Lexical decision time 
tasks as a measure of latency of word recognition were used. In this task,
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subjects were shown a string of letters on the computer screen, and were asked 
to indicate whether the letter string formed an English word (e.g., island) or a 
nonsense word (e.g., nabior). A total of 120 items consisting of 60 words and 60 
nonwords items were presented, and the subject's response latency was 
recorded in milliseconds. There were 10 practice trials prior to the experimental 
trials. Scores equal to or greater than three standard deviations above the 
subject's initial mean practice score were deleted, and resulting trimmed 
latencies of correct responses were used to compute the subject's mean score. 
The proportion of errors for each cell of the design was computed as a function 
of decision for each subject.
Prose Recall
Prose recall was assessed by methods developed by Petros et al. (1989). 
Two narrative stories and two expository stories (201-218 words) were used. All 
of the passages were of 7th-8th grade reading difficulty (Dale-Chale, 1948). The 
narrative passages each contained a single episode that described a series of 
actions and events that centered around a main character. The expository 
passages each described the attributes or properties of an object. An 
independent group of college students divided each story into idea units, and 
rated the importance of each unit to the main theme of the passage using a 3- 
point scale (see Brown & Smiley, 1977 for more details). On the basis of this 
rating procedure, an approximately equal number of the idea units in each story 
were designated as high (Level 3), medium (Level 2), or low (Level 1) in 
thematic importance. The number of idea units at each level of importance for 
the narrative passages ranged form 9 to 12, and 6 to 9 for the expository 
passages. These idea units and their importance levels were used to compare 
recall performance.
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In addition to general personal demographic information, the following five 
questionnaires were administered as a global measure of individual adjustment 
and functioning to all subjects during the second stage of the experiment: the 
Menopause Symptom Check List (MSCL), the Wahler Physical Symptom 
Inventory (WPSI), the Beck Depression Inventory (BDI), the State-Trait Anxiety 
Inventory (STAI), and the Dyadic Adjustment Scale (DAS). These 
questionnaires were assembled as a booklet in a random order for each subject 
(See Appendix C through I).
Menopause Symptom Check List (MSCL) (Neugarten, 1965)
The MSCL was developed to study menopausal symptoms and 28 items 
were selected based on frequent clinical reports. Items include physical 
symptoms such as cold sweats and hot flushes. Subjects respond to each item 
in terms of its frequency and its intensity on a 5-point Likert scale. Total score is 
obtained by multiplying the intensity and the frequency rating for each item and 
resultant scores for each item are summed for the total score. Reliability and 
validity of this scale is unknown although it has been used by several 
researchers in modified forms (Fedor-Freyberg, 1977; Matthews et al.. 1986). 
Wahler Physical Symptoms Inventory (WPSI) (Wahler. 1983)
The WPSI is a self report 42-item questionnaire assessing the frequency of 
a variety of physical problems an individual may experience including physical 
symptoms as losing weight, heart trouble, and dizziness. The number of items 
endorsed by the subject is totaled to obtain a score. The WPSI has been used 
widely and shown to have adequate reliability and validity.
Beck Depression Inventory (BDI) (Beck. 1978)
The BDI is a 21-item inventory developed for the assessment of self 
reported symptoms of depression (Beck, Ward, Mendelson, Mock, & Erbaugh,
35
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1961). The 21-item include the affective, cognitive, motivational, and 
physiological areas of depressive symptomatology, and each question consists 
of four alternative statements which are scored 0-3, with 3 indicating the most 
severe symptom of depression for each statement. The BDI has been used 
widely and shown to have internal consistency and adequate validity (Beck & 
Steer, 1987).
The State-Trait Anxiety Inventory (Spielberger, Gorsuch. & Lushaw, 1970)
The State-Trait Anxiety Inventory (STAI) is a 40-item, self report 
questionnaire consists of separate self-report scales for measuring state and 
trait anxiety. Each statement is score with a 4-point scale ranging from "not at 
all' or "very much so". Raw scores could range from 20 to 80 for each scale. 
The STAI has a known validity and reliability, and normative data for the STAI 
used college students. For the State Anxiety scale, the mean for females = 
38.76, SD = 11.95, alpha .93.. For the Trait Anxiety scale, the mean for females 
= 40.40, SD = 10.15, alpha = .91.
Dyadic Adjustment Scale (DAS) (Spanier, 1976)
The DAS is a 32-item, self-report instrument designed to measure the 
quality of a dyadic relationship. The instrument assesses four aspects of the 
relationship: dyadic satisfaction, dyadic cohesion, dyadic consensus and 
affection expression. In this study, only the satisfaction subscale that 
purportedly assess the dyadic satisfaction aspect of a relationship were 
administered. These ten items on the DAS measures interactional behaviors 
that promote intimacy (INTI) and global rating of satisfaction (SAT) from the 
relationship as well as a person's willingness to place importance on the 
relationship and subsequently make efforts necessary to see that it goes well 
(EFT). Total scores for INTI are the sum of first 8 items, ranging from 0-40. The
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score on the item 9 represents the level of satisfaction from the relationship 
(SAT). Similarly, the EFT score is obtained by subject's own response on the 
item 10. Overall high scores indicate greater amount of satisfaction from the 
relationship. Dyadic satisfaction subscale has an excellent internal consistency, 
with an alpha of .94. The DAS also has known-groups validity by discriminating 
between married and divorced couples on each item (Spanier, 1976). The DAS 
has been used in research in a modified version (Channing, 1993) as a measure 
of the quality of relationship between different dyad relationships (i.e., mother- 
daughter dyad).
Apparatus
Subjects' resting heart rates were measured at the beginning of each 
physical fitness assessment session with a Marshall model 85 oscillometric 
sphygmomanometer-Electronic Digital Blood Pressure and Pulse Monitor, 
manufactured by Omron Marshall Products, Inc., Lincolnshire. This electronic 
monitor provided a visual digital readout. The level of body fat was measured 
with Futrex 1000 manufactured by Futrex, Inc., Gaithersburg, Maryland. Height 
and weight were measured with a standard certified physician's scale.
Procedure
After the initial screening for eligibility criteria, each subject was scheduled 
for participation at her convenience if she agreed to participate in the study.
Prior to the day of the experiment, subjects were contacted by phone and 
reminded of their scheduled appointment. The entire laboratory session 
consisted of three stages each lasting approximately 25 minutes. All of the 
subjects were tested individually in a private experimental room. Upon entering 
the laboratory, an overview of the entire study was presented and procedures to 
be followed were explained. A written informed consent (see Appendix B) was
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obtained. If a subject agreed to participate in the study, she was given a few 
minutes to relax and become accustomed to the laboratory. Each subject's age 
was obtained and verified by a valid driver's license, and each subject completed 
a demographic information sheet (See Appendix C).
WAIS-R and Prose Recall
The first stage of the procedure began with a research assistant 
administered the Vocabulary subtest of the Wechsler Adult Intelligence Scale - 
Revised (WAIS-R; Wechsler, 1981) orally in a standard procedure. Responses 
to 35 words were recorded verbatim by the experimenter for scoring purposes. 
Immediately following this task, three cognitive tasks designed to assess prose 
memory, memory search reaction time, and verbal processing time were 
performed.
After taking the Vocabulary subtest of the WAIS-R, each subject was 
presented with a practice passage and four experimental stories, all presented 
on a computer monitor screen. Subjects read narrative and expository texts from 
a computer screen one idea unit at a time. Also exposure times for each idea 
unit were recorded by the computer for all subjects and served as indexes of 
their reading time. Subjects were instructed to read each story carefully and to 
remember as much of the story as possible, without concern for the exact 
wording. After reading each passage, subjects were asked immediately to recall 
orally as much of the story as they could. Subjects were given as much time as 
they needed, and recall protocols were tape-recorded and transcribed for 
scoring purposes.
Memory Search
Subjects were seated at an Apple lie microcomputer and video monitor to 
perform experimental trials and reaction time control trials, and instructions were
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given. The memory search task consisted of 40 trials each for the three memory 
set sizes (2, 4, and 6), and 20 positive and 20 negative trials were randomly 
presented for each memory set sizes, for a total of 120 trials. The presentation 
of memory sets were counterbalanced across subjects in each group, and all 40 
trials for one memory set size were completed before going on to the next 
memory set size that were pre-arranged in random order. The first 10 trials in 
each set were considered practice.
Subjects started a trial by pressing the space bar on the keyboard, and the 
memory set appeared on the screen. The memory set remained on the screen 
until the subject pressed the space bar a second time which made the memory 
set disappear from the screen. Immediately following, an "X" appeared in the 
center of the screen as a fixation point and the fixation "X' remained on the 
screen for one second before it was replaced by the target probe. Subjects were 
instructed to keep their two index fingers on the key of "Y" and "N" so that they 
would be ready to make responses as quickly as possible. The subject 
responded by pressing the "Y" key if the probe was present in the memory set 
and pressing the "N" key if the probe was not present in the memory set. The 
"Q" and "P" keys were chosen for use because of their respective locations on 
the keyboard creating a maximal distance from each other, and were covered 
and labeled "N" and "Y". Immediately after a response, the computer recorded 
how long the subject studied the memory set as well as the response latency to 
the probe, then a new memory set appeared. A new trial was initiated by the 
subject by pressing the bar, and the same procedure was repeated until the 
subject completed all memory sets.
Reaction time control trials, consisting of 20 positive and 20 negative trials 
of only 2-digit memory sets, were completed following a similar procedure after
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the completion of experimental trial to ensure that group differences were not 
due to differences in reaction time. AN OVA revealed that there were no 
significant group differences in reaction time. The only modification of the 
control trials was that the target probe remained on the screen for three seconds 
before it was replaced by "X", and the subject was asked to respond as quickly 
as possible after the "X" appeared whether the target probe was a member of 
the memory set or not. The underlying assumption of this task was that subjects 
would complete their decisions during the 3 second delay and that response 
latencies reflected the time to perceive a signal (onset of X) and execute a motor 
response.
Lexical Decision Task
The lexical decision task followed the memory scanning task on the 
computer screen of the Apple lie computer. There were ten practice trials 
followed by 120 test trials which contained 60 word targets and 60 nonword 
targets taken from Ferraro (1994) and Ferraro and Kellas (1992). Participants 
were told that they would be presented with a series of trials starting within ten 
practice trials in which a string of letters would appear and remain on the screen 
until they responded. They were told to respond by pressing the "Y" key if the 
letter strings formed a real English word and the "N" key if otherwise. Subjects 
started a trial by pressing the space bar on the keyboard, and the letter string 
appeared on the screen when the space bar was first pressed. Immediately 
after a response, the computer recorded the response latency to the letter 
strings and any errors, then a new letter string appeared.
Individual Adjustment Questionnaires
During the second stage of the laboratory session, each subject completed 
a set of seven questionnaires: the BDI, the STAI, the WPSI, the Menopause
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Symptom Checklist (MSC), and satisfaction subscale of the DAS in addition to 
general personal demographic data.
Physical Fitness Assessment
At the final stage of the session, a research assistant who was trained in 
fitness assessment techniques measured heart rate and blood pressure with a 
Marshall model 85 Oscillometric Sphygmomanometer, subject's height and 
weight on a standard balance scale. An estimate of the percentage measure of 
body fat was obtained by pressing a handheld instrument (Futrex 1000) 
programmed for height and weight against the upper arm at mid-biceps by the 
experimenter individually. Participant were asked to rate the extent of their 
participation in aerobic-conditioning exercises, on a 7 point scale ranging from 1 
indicating never to 7 almost everyday. Participants were also asked to compare, 
on a 5-point scale (1 = much less, 2 = somewhat less, 3 = the same, 4 = 
somewhat more, and 5 = a lot more), their level of physical activity during the 
past 1 year with their current level of activity (see Appendix J). Body Mass 
Index was calculated by using barefoot measures of height and weight through 
the standard formula; weight (in kilograms) divided by height squared (in 
meters).
After the completion of all three stages of the experiment, each subject was 
thanked for her participation, debriefed, and the payments of ten dollars were 
made.
41




These analyses are designed to provide answers for the following four 
questions : 1) Do the three groups differ on measures of physical symptoms arid 
emotional symptoms (i.e., depression, anxiety) ? 2) Do pre-, peri-, and post­
menopausal women differ on measures of short-term memory, long-term memory 
and working memory capacity? 3) How much of variance in memory 
performance is accounted for by individual differences in age, menopausal 
status, physical fitness, physical symptoms, emotional symptoms, and verbal 
ability ? 4) Is there a relationship between subjective evaluation of physical and 
emotional symptoms, the quality of their inter-personal relationships, and the 
physical fitness ?
A series of one-way Analyses of Variance (ANOVAs) were initially 
conducted in order to assure that groups were statistically matched for age, 
education and verbal abilities in addition to other demographic variables (e.g., 
family income, marital status, work history, health related behaviors). ANOVAs 
revealed that group differences were either statistically significant (g < .05) (i.e., 
age) or approaching significances on some variables (e.g., verbal ability). 
According to the memory literature, memory abilities are affected by variables 
such as age, verbal ability, emotional symptoms, physical symptoms, and the 
level of physical fitness. Therefore, it was determined that additional analyses 
may be required using age, vocabulary score, menopausal symptoms, emotional
42
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symptoms, and measures of physical fitness as covariates when appropriate 
based on results from this preliminary analysis.
The first question was examined by using a set of three MANOVAs using 
menopause status as an independent variable. The dependent variables for the 
first MANOVA were the scores on the Menopause symptoms Checklist (MSCL) 
and the Wahler Physical Symptom Inventory (WPSI) as a measure of physical 
symptoms. The dependent variables for the second MANOVA were subjects' 
responses on the Beck Depression Inventory (BDI) and the measures of state 
anxiety as well as trait anxiety on the State-Trait Anxiety Inventory (STAI). The 
dependent variables for the third MANOVA were subjects' responses on the 
satisfaction subscale of the Dyadic Adjustment Scale (DAS) in terms of their 
interactional behaviors, the level of satisfaction, and level of commitment within 
the relationship with their significant others (spouse/partner). In addition, 
individual Analysis of Variance (ANOVAs) were performed on responses to 
questions concerning the extent of caretaking of their parents. Two MANOVAs 
were conducted on the mean scores for exercise habits and physical fitness 
measures.
To address the second question, additional three sets of Multivariate 
Analyses of Variance (MANOVAs) and subsequent Multivariate Analyses of 
Covariance (MANCOVAs) were conducted to determine whether pre­
menopausal women, peri-menopausal women, and post-menopausal women 
differed on measures of short-term memory, long-term memory, and working 
memory abilities. When significant multivariate results were obtained, 
subsequent univariate analyses of variance were conducted. If appropriate, 
Tukey's test of honestly significant differences post test (Myers, 1979) was used 
to clarify the multivariate results.
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The first set of MANOVAs examined subjects’ short term memory 
performances on the Sternberg Memory Search Task subjecting data (subjects' 
mean RT for correct responses, study time, and mean error rates) to a 3 
(menopause status) X 3 (memory set size) X 2 (decision) mixed design. The 
between subject factor was menopause status while the within subject factors 
were memory set size (2, 4, or 6 digits) and decision (positive, negative). These 
response times were used to compute the slope and intercept of the regression 
line relating memory set size and response time for each subject (Pedhazur,
1982). The slopes and intercepts were compared for the three menopausal 
groups using ANOVA.
The second set of MANOVAs examined subjects’ performances on the 
Lexical Decision task (subjects' mean RT and error rate) subjecting data to a 3 
(menopause status) X 2 (word, nonword) mixed design. Dependent variables for 
this analysis were the subjects’ response times on the word and nonword stimuli 
and error rates. The between subject factor was menopause status while the 
within subject factor was word status.
The proportion of total idea units correctly recalled on the Prose Recall 
Task was computed as a function of group, and one-way analysis of variance 
was conducted to determine whether the three groups differed on this measure. 
The same data were subjected to a 3 (menopause status) X 2 (passage type) X 
3 (importance level of the text) mixed design MANOVA to examine subjects' 
performances on the Prose Recall Task. Dependent variables for this analysis 
were the proportion of idea units correctly recalled for different passage types 
and different levels of importance. The between subject factor was menopause 
status while the within subject factors were passage type and importance level of 
the text.
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Additionally, the same data were subjected to an identical mixed design 
using several variables as covariates (i.e., verbal abilities, age, index of physical 
symptoms, and depression and anxiety scores on the BDI and the STAI) to rule 
out the confounding affects of these factors. Results from these analyses 
remained the same, thus, only results from MANOVA are reported here.
To address the third question, three categories of measure of memory 
performance (memory search task, lexical decision task, prose memory) were 
subject to Multiple Regression analyses using step-wise procedure with 
menopause status, verbal abilities, age, physical fitness measure, index of 
physical symptoms, and depression scores on the BDI as predictors; in order to 
determine how much variance is accounted for by individual differences in these 
variables.
Finally, potential relations between individual adjustment in terms of 
physical and emotional symptomology, physical fitness, and the quality of 
interpersonal relationships were explored through several correlational 
analyses. Because of the exploratory nature of this question, Pearson product- 
moment correlation coefficients (r) were used to determine whether subjects' 
assessment of their interpersonal relationships are related to their physical 
symptoms, scores on the emotional symptomology, and physical fitness.
Preliminary Analysis of Group Differences
Separate ANOVAs were conducted to determine whether the 3 groups 
differed on age and verbal ability. Several Multivariate Analysis of Variance 
(MANOVAs) were conducted, comparing the mean scores obtained on the 
instruments that were designed to gather demographic data, history of health- 
related behaviors, and individual adjustment. Independent variable for these 
analyses were menopause status. When significant multivariate results were
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obtained, subsequent univariate analyses of variance were conducted. If 
appropriate, Tukey's test of honestly significant differences post test (Myers,
1979) was used to clarify the multivariate results.
A univariate Analysis of Variance (ANOVA) showed that there was a 
significant age difference among groups, [£(2,45) = 24.76, £ < .01]. The Post- 
M subjects (M = 51.3, SD = 3.20) were significantly older than both Pre-M 
subjects (M = 45.6, SD = .80) arid Peri-M subjects (M = 47.7, SD = 2.30), while 
Pre-M subjects and Peri-M subjects did not differ significantly. Additionally, a 
significant difference was found among groups for spouse's age [£(2,34) =
12.10, g < .01] with Post-M subjects' spouses' (M = 53.6, SD = 5.50) significantly 
older than both Pre-M subjects (M = 49.3, SD = 3.77) and Peri-M subjects (M = 
44.7, SD = 4.42); while spouses of Pre-M subjects and Peri-M subjects did not 
differ significantly.
A separate ANOVA was conducted to determine whether the 3 groups 
differed on the measure of verbal abilities. The dependent variable for the 
ANOVA was the raw score obtained on the Vocabulary subtest of the WAIS-R. 
The ANOVA was not significant, [£(2,45) = 1.82, g < .20]. There was a 
tendency for the Post-M subjects (M = 64.6, SD = 5.3) to obtain a higher score 
than Pre-M subjects (M = 60.8, SD =7.5), which was followed by Peri-M subjects 
(M = 60.0, SD = 8.9). It is noteworthy to mention though that the subjects in 
general demonstrated high verbal abilities (M = 61.8, SD =7.5) and their overall 
mean score on the Vocabulary Subtest of the WAIS-R placed them at or above 
90th percentile compared to their peers of the same age range, although this is 
not uncommon finding in the aging literature.
A MANOVA was conducted to determine whether subjects' responses on 
the measures of other demographic variables (i.e., education, marital status,
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family income, spouse's education and work history) were affected by their 
menopausal status. No significant differences among groups were found for 
these variables [F(10, 74 )= .45, £ > .05)]. It was revealed that the subjects were 
highly educated in general (M = 15.4, SD =2.22) with fourteen percent of the 
participants having post-college education. Furthermore, sixty percent of the 
participants reported their annual family income over fifty thousand dollars.
Additional MANOVAs were conducted to determine whether the 3 groups 
differed on the subjects' reported history of health related behaviors. The 
dependent variables for this MANOVA were the subjects' responses on the 
questions pertaining to history of breast feeding an infant, and use of oral 
contraceptives, alcohol, and tobacco products. MANOVA results did not yield 
any significant effect for menopause status; therefore no significant group 
differences were found for these variables. Detailed results of these analyses 
and relevant means may be found in Tables 1 and 2.
Individual Adjustment
Three MANOVAs were conducted to determine whether the individual 
symptomatology was affected by menopause status in terms of experienced 
physical symptoms, emotional symptoms, and interpersonal relationship 
qualities.
Physical Symptoms
A MANOVA was conducted to determine whether subjects' experiences of 
physical symptoms, in terms of frequency and intensity, were affected by 
menopause status. The independent variable for this MANOVA was menopause 
status. The dependent variables for the first MANOVA were the scores obtained 
on the Menopause Symptoms Checklist (MSC) and Wahler Physical Symptoms 
Inventory (WPSI). The MANOVA did not reveal any significant main effect for
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Table 1
Means. Standard Deviations, and F Values for Pre-. Peri-, and Post-
Menopausal Subjects for Demographic and Socio-Economic Variables.
Menopause Status










Education Mean 15.33 15.19 15.73 .24











Marital Status Mean 1.33 1.63 1.53 .34













Spouse's Mean 16.46 15.43 15.60 .40
Education(yrs.) SD 2.73 2.98 3.78
Family Income Mean 2.40 2.44 2.00 1.22
1. over 100,000 SD .74 .96 .85
2. 50- 100. 000
3. 20 - 50,000




SD 1.44 1.03 1.06
Disability Mean 2.00 1.875 2.00 2.00
1. Yes
2. No
SD .00 .34 .00
Injury/lllness Mean 1.67 1.38 1.68 1.83
1. Yes
2. No
SD .49 .50 .49
*p<.05, **fx.01. a and b are significantly different, e < .05.
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Table 2
Means. Standard Deviations, and F Values for Pre-. Peri- and Post-
Menopausal Subjects for History of Health Related Behaviors.
Menopause Status
Pre-M Peri-M Post-M E
Oral- Contraceptive
Mean 1.13 1.06 1.13 .24
SD .35 .25 .34
Breast Feeding
Mean 1.40 1.38 1.56 .64
SD .51 .50 .51
Alcohol
Mean 1.73 1.75 1.75 .01
SD .46 .45 .45
Tobacco Products
Mean 1.07 1.13 1.38 1.49
SD .26 .50 .72
*p<.05, **p<.01.
menopause status [£(4,82) = .67, £ > .05], As a result of a significant main 
effects observed on age, the physical symptom data were re-analyzed using an 
Analysis of Covariance (ANCOVA) using age as a covariate. The results of this 
ANCOVA were similar to the original ANOVA's reported above, [£(2,43) = 2.24, 
p < .12]. Relevant means may be found in Table 3.
Emotional Adjustment
A MANOVA was conducted to determine whether subjects' emotional 
functioning in terms of depression and anxiety was affected by menopause 
status. The independent variable for this MANOVA was the menopause status. 
The dependent variables for the first MANOVA were the scores obtained on the
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Beck Depression Inventory (BDI), the state anxiety (ANS) and the trait anxiety 
(ANT) measured by the Spielberger Anxiety Index (STAI). MANOVA did not 
reveal any significant main effect for menopause status, [F(6,78 ) = .27, £ > 
.05)]. Relevant means may be found in Tables 3.
The BDI is an instrument used clinically to measure depression: a score of 
9 is used as a cutoff point for mild depression. It was noted that the overall 
mean on the BDI was 5.8, with a standard deviation of 4. Although the grand 
mean of 5.8 indicates a normal range, the standard deviation of 4 suggested 
great sample variability. From a clinical stand point, however, the proportion of 
participants who may experience mild to moderate levels of depression is an 
important consideration, in terms of individual functioning and its potential effect 
on memory performance. In the literature, it has been clearly established that 
moderate to severe depression interferes with memory abilities (Lezak, 1993). 
Therefore, subjects' responses to emotional functioning questionnaires were 
reanalyzed to determine whether the proportion of subjects who obtained a 
score of clinical significance on the BDI (using a score of nine, as a cut off point 
suggesting mild depression) and/or on the STAI (using the standardized norm 
for age 40-49 population suggesting mild anxiety) may be affected by 
menopause status. Thirty-two percent of Peri- M subjects obtained a score 
greater than nine on the BDI, compared to 7 % of Pre-M subjects and 13% of 
Post-M subjects. Additionally, 6.7 % of the Pre-M and Peri-M subjects obtained 
a score greater than 13 on the BDI, compared to 0 % of Post-M subjects. 
Similarly, 25 % of the Peri-M subjects and 21.4 % of the Post-M subjects 
obtained a score greater than 45 on the state anxiety measure, compared to 6.7 
% of Pre-M subjects. On a measure of trait anxiety, 20 % of the Pre-M subjects 
and 21.4 % of the Post-M subjects obtained a score greater than 45 on the trait
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anxiety measure, compared to 12.5 % of Peri-M subjects. Relevant means may 
be found in Table 4.
*
Table 3
Means. Standard Deviations, and F Values for Physical and Emotional 
Symptoms for Pre-M. Peri-M. and Post-M Subjects *
Sym ptom  Variables Pre-
Physical Sym ptom s
MSC Mean 115.7
SD 44.36
W PSI Mean 32.8
S D 16.09
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Proportion of Pre- Peri-, and Post-Menopausal Subjects With Scores of Clinical 




Higher than 9 %
Higher than 13 %
Anxiety
State
Greater than 33 %
Greater than 45 %
Trait
Greater than 33 %









As a result of the significant main effects observed on age, data pertaining 
to emotional symptoms were reanalyzed using an Analysis of Covariance 
(ANCOVA) procedure in order to control for the effects of age. The results of 
this ANCOVA were similar to the original ANOVA's reported above, [F(6,76) = 
.52, p > .05] suggesting that there were no significant group differences in 
emotional symptoms among the three groups, even after the effects of age were 
accounted for. In other words, age did not have any confounding effect on 
subjects' emotional functioning and the three groups were not different on 
measures of emotional symptoms.
Interpersonal Relationships
Two MANOVAs were conducted to determine whether the quality of 
interpersonal relationships in terms of intimacy and family involvement were 
affected by menopause status. Ftelevant means may be found in Tables 5.
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Table 5
Means. Standard Deviations, and F Values for the Quality of Interpersonal
Relationship for Pre-I, Peri-, and Post-Menopausal Subjects
Intimacy Menopause Status
Variable Pre-M Peri-M Post-M F
Marital Status
Mean 1.33 1.63 1.80 .67
SD .82 1.02 1.42
Spouse's Age(yrs.)
Mean 44.71a 49.27a-b 53.67b 12.10**
SD 4.43 3.77 5.50
Dyadic Adjustment 
Behaviors
Mean 34.56 32.38 26.75 1.18
SD 10.17 14.13 18.85
Satisfaction
Mean 4.63 3.81 3.56 1.14
SD 1.54 1.97 2.58
Commitment
Mean 4.25 4.00 3.44 .80




Mean 3.73a-b 4.25a 2.80b 3.63*
SD 1.39 1.00 2.01
Care-takinq
Mean 5.00a 4.25a-b 3.13b 3.02*S D 1.85 2.18 2.23
Family Contact
Mean 1.80 2.19 2.87 1.70
S D 1.26 1.72 1.76
*p<.05, **p<.01. a and b are significantly different, p < .05.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
54
Intimacy
First MANOVA was conducted to determine whether subjects’ perceptions 
of their relationship with their significant others was affected by their menopause 
status. The dependent variables for this MANOVA were their responses on the 
Dyadic Adjustment Scale (DAS) in terms of their intimacy related behaviors with 
their partners (INTI), the level of satisfaction of the relationship (SAT), and their 
willingness to make an effort to see that the relationship goes well (EFT). 
MANOVA did not reveal any significant main effect for menopause status.
Family Involvement
A MANOVA was conducted to determine whether subjects' perceptions of 
their relationship with their families were affected by their menopause status.
The dependent variables for this MANOVA were their responses on the 
questionnaire designed to address the issue in terms of their residential distance 
from their parents (DIST), frequency of taking care of their parents (CARE), and 
the frequency of contacts with other family members (FREQ). MANOVA 
revealed a significant main effect for menopause status [F(6,84)= 2.49, £ < .05)].
Subsequent ANOVAs revealed that there was a significant effect for group 
on the DIST, [£(2,44) = 3.63, g < .05], Tukey’s HSD tests were conducted to 
determine which groups were significantly different on the residential distance 
from their parents. Peri-M subjects reported living a further distance away from 
their parents (M = 4.25, SD =2.80) than Post-M subjects (M = 2.80, SD =2.01) 
and Pre-M subjects (M = 3.73, SD =1.39). Pre-M subjects and Post-M subjects 
did not differ significantly from each other on this measure, and a score of 3 
indicates distance within 1 hour drive while a score of 4 indicates a distance 
within 2-3 hour drive. It was also revealed that there was a marginal effect for 
group on the CARE, [£(2,43) = 3.01, g < .06], Tukey’s HSD tests were
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conducted to determine which groups were significantly different on the 
frequency of having to take care of their parents.
Post-M subjects reported taking care of their parents (M = 3.13, SD =2.23} 
less often than Peri-M subjects (M = 4.25, SD =2.22), followed by Pre-M 
subjects (M = 5.00, SD =1.85). On this measure, a score of 1 indicates that a 
subject had been taking care of parents on a daily basis, while 2 indicates 
several times a week, 3 indicates once a week, 4 indicates several times a 
month, and 5 indicates once a month. No group difference on the frequency of 
contacts with other family members were observed, [£(2,43) = 1.70, p < .20], 
Furthermore, due to the fact that there was a significant main effect of age; data 
were re-analyzed using an Multivariate Analysis of Covariance (MANCOVA) 
procedure to control for any effects of age. The results of this MANCOVA were 
dissimilar to the original MANOVAs reported above, [£(3.40) = 1.78, p < .30], 
suggesting that the previously observed group differences were mainly due to 
the effects of age. Subsequent Analyses of Covariance (ANCOVA) using age as 
covariate found a similar trend to the original ANOVAs reported above [£(3.40) = 
1.78, p < .20], again suggesting that there were no effects of menopause status 
when the effects of age were accounted for. Relevant means may be found in 
Table 5.
Exercise Habits and Physical Fitness
Two MANOVAs were conducted on the mean scores for health-related 
behaviors and physical fitness measures. A MANOVA was conducted to 
determine whether subjects' exercise pattern were affected by their menopause 
status. The dependent variables for this MANOVA were the subjects' responses 
on questions pertaining to exercise habits exercise frequency, recent changes in 
exercise habits, and seasonal fluctuation in exercise frequency. This analysis
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revealed a marginal main effect for menopause status, [F(6,72) = 2.0, P < .08], 
Subsequent ANOVA revealed that seasonal fluctuation of exercise frequency 
was affected by menopause status, [£(2,38) = 4.60, p < .05], Tuke/s HSD tests 
were conducted to determine which groups were significantly different on the 
seasonal fluctuations. A score of 1 indicates seasonal fluctuations while a score 
of 2 indicates absence of seasonal fluctuations. Peri-M subjects (M = 1.14, SD = 
.36) exercise more during summer than during winter, compared to Pre-M 
subjects (M = 1.65, SD = .50) and Post- M subjects (M = 1.21, SD = .43), who 
reported that they exercise more consistently without consideration for seasonal 
changes. There was no significant difference between the Pre- M subjects and 
Post- M subject on seasonal variability of exercise frequency. An additional 
MANOVA was conducted to determine whether subjects' physical fitness was 
affected by menopause status. The dependable variables for this MANOVA 
were physical fitness measures-height, weight, estimated percentage of body fat, 
heart rate, and Body Mass Index. MANOVA did not yield any significant main 
effect for menopause status, [£(4,39) = .68, p > .05], No significant differences 
among groups were found for these variables. In summary, the level of physical 
fitness among pre-, peri-, and post-menopausal subjects was not significantly 
different, in spite of the fact that Peri-M subjects reported that they tend to 
exercise more during summer than during winter in relation to the other two 
groups. Relevant means may be found in Table 6.
Memory Performance
Short Term Memory
In order to minimize the impact of extremely slow or fast response times, 
the median response time was computed for each memory set size by response- 
type cell of the design separately for each subject. Response times associated
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Pre-M Peri-M Post-M F
Exercise Habit
Freauencv Mean 3.57 4.79 4.86 2.47
SD 2.03 1.72 1.35
Chanae Mean 1.77 1.86 1.93 .'22
SD .44 .66 .73
Seasonal Chanae Mean 1.62 a 1-14 b 1.21 a'b 4.60*
SD .51 .36 .43
Physical Fitness Measures
Height (in.) Mean 64.88 64.31 65.06 .28
SD 2.25 2.09 4.11
Weight (lb.) Mean 162.0 167.4 166.1 .06
SD .08 4 3
Body Fat (%) Mean 36.93 39.05 36.62 .90
SD 6.73 5.66 4.03
Heart Rate (Beats Mean 68.44 71.50 67.75 .95
per Minute) SD 6.72 9.76 7.7
Body Mass Index Mean 28 29 29 .13
SD 8 7 6
*p<05, **p<01.
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with errors were excluded from these calculations. A 3 (Menopause status of 
subject) X 3 (set size) X 2 (decision) mixed design Multivariate Analysis of 
Variance (MANOVA) was conducted on the response latency data. A similar 
analysis conducted on the logarithmic transformation of the response latency 
data revealed the same significant effects. Therefore, the results from the 
analysis of the untransformed latency data will be presented. When the data 
were reanalyzed using a Multivariate Analysis of Covariance (MANCOVA) 
procedure to control for the effects of age, physical symptoms, emotional 
symptoms, physical fitness measures; results of these ANCOVA remained the 
same. Therefore, results from MANOVAs will be reported.
The MANOVA did not reveal any significant main effect for menopause 
status, [F (2, 45) = 1.01,p > .05]. Results revealed a significant main effect of 
set size, [F (2, 90) = 46.26, p < .01]. A Tukey test (Myers & Well, 1991) applied 
to this main effect indicated that when the set size was six digits (M = 933.1 
msec) response latencies were significantly longer than response latencies for a 
memory set of four digits (M = 816.3 msec) or two digits (M = 677.1 msec). 
Latencies for memory sets of four and two digits were not significantly different.
A significant main effect of decision was also revealed,[F (1, 45) = 6.58, p < 
.05] with NO decisions (M = 829.0 msec) being associated with longer response 
times than YES decisions (M = 788.7 msec). No significant interactions of group 
X decision, [F (2, 45) = .14, p_> .05]; group X set size, [F (4,90) = 1.24, p >
.05]; decision X set size, [F_(2, 44) = 1.28, p > .05]; or group X set size X 
decision, [F (4,90) = .35, p > .05] were observed.
These response times were used to compute the slope and intercept of the 
regression line relating memory set size and response time for each subject 
(Pedhazur, 1982). The computation of these slopes and intercepts was
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collapsed over decision type to allow nine data points to go into each slope or 
intercept. The slope represents the increase in the dependent variable 
associated with one unit increase in memory set size and is assumed to reflect 
the rate of memory scanning (Sternberg, 1975). The intercept is assumed to 
reflect the time needed to respond to the memory probe independent of memory 
scanning time (Sternberg, 1975).
The slopes and intercepts were compared for the three menopausal groups 
using ANOVA. No significant group effect was observed for the slopes, [£(2,45) 
= 1.01,p > .05], nor did the results of the analysis of the intercept data 
approach significance, [£(2,45) = 1.58, p > .05].
The proportion of errors for each cell of the design was computed as a 
function of set size and decision for every subject. These data were subjected 
to a 3 (menopause status) X 3 (set size) X 2 (decision ) mixed design 
Multivariate Analysis of Variance (MANOVA). This analysis revealed a 
significant main effect of decision, [ £  (1,45) = 15.67, p < .001], with YES 
decisions (M = 0.09) being associated with more errors than NO decisions (M = 
0.06). This analysis also generated a significant set size X decision interaction,
[ £ (2, 90) = 6.96, p < .05], A Tukey test of this interaction (see Table 6) 
indicated that positive decisions were associated with significantly more errors 
than negative decisions for a set size of six digits, while no group differences 
were found for set sizes of four or two digits. The correlation between mean 
response time and error rate was computed for the 18 cells of the design. This 
correlation, [ r(46) = .05], was very weak and not statistically significant. This 
non-significant correlation indicates that there were no relationship between 
response time and error rate, and thus, subjects were not compromising
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response time to make less errors. Detailed results of these analyses may be 
found in Tables 7 and 8.
Reaction time (RT) control.
The median response times were computed for the reaction time control 
trials, excluding response times associated with errors. A 3 (menopause status 
of the subject) X 2 (decision) X 3 (size) mixed analysis of variance was 
conducted on the reaction time control data. The results of this analysis 
revealed no significant group effects, [F(2,45) = .78, £ > .05]. Average 
response latencies in this task were 826 msec for the Pre-M group, 945 msec for 
the Peri-M group and 848 msec for the Post-M menopausal group. Therefore, 
the difference among the three groups was not due to simple reaction time, since 
no group differences were found in the RT control task.
Study time.
The median study time was computed for each memory set size by response 
type cell of the design separately for each subject. Study time associated with 
errors were excluded from these calculations. A 3 (Menopause status of 
subject) X 3 (set size) mixed analysis of variance was conducted on the study 
time data. A similar analysis conducted on the logarithmic transformation of the 
response latency data revealed the same significant effects. Therefore, the 
results from the analysis of the untransformed latency data will be presented. 
Results of this analysis revealed a significant main effect for set size, [F (2, 90) = 
145.88, £ < .001], A Tukey test applied to this main effect indicated that when 
the set size was six digits (M = 2568.1 msec), study times were significantly 
longer than study times for a memory set of four digits (M = 1382.0 msec) or two 
digits (M = 868.4 msec). Study times for memory sets of four and two digits were 
not significantly different. No group differences were observed on the study
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
61
Median Response Times for Digit Scan as a Function of Set Size and Decision
Table 7
Set Size





Status Yes NO Yes No Yes No Slope
Intercept
(Total ER)
Pre-M 617.1 646.8 737.1 777.6 883.6 966.9 771.5
146.6
478.3

















Post-M 653.9 687.1 757.3 764.4 862.3 913.9 773.2
108.8
555.5
(.075) (.083) (.087) (.054) (.108) (.021) (.072)
Note Proportion of errors in parentheses
Table 8
Error Rates for Digit Scan as a Function of Set Size and Decision
Response Type 2 diqits
Set Size 
4 diqits 6 diqits
Positive .06 .075 .125
Negative .064 .064 .049
Mean .062 .069 .087
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time, [F (2, 45) = 1.92, p > .05]. No effect for decision type was observed, [F (1, 
45) = 1.24, p > .05], No significant interactions of group X size, [F (4, 90) = 1.83, 
p <.15]; group X decision, [F (2, 45) = .16, p > .05]; group X size X decision, [F 
(4, 90) = .85, p > .05], were observed.
However, a subsequent one-way analysis revealed a non-significant 
interaction of size X group, [F (2, 90) = 46.26, p < .10]. Peri-M group (M = 1662 
msec) showed a tendency to study the stimuli significantly longer than the Pre-M 
group (M = 1069 msec) when the set size was 4 digits. Pre-M group did not 
differ from the Post-M group (M = 1415 msec) on the study time of four digit 
memory sets. There were no significant difference on the length of study times 
for memory sets of six and two digits among three groups.
Lexical Decision Task
The median response latency was computed for each lexical decision 
separately for each subject. Response times associated with errors were 
excluded from these calculations (M = 3.8 %). A 3 (Menopause status of 
subject) X 2 (word, nonword) mixed design MANOVA was conducted on the 
response latency data. A similar analysis conducted on the logarithmic 
transformation of the response latency data revealed the same significant 
effects. Therefore, the results from the analysis of the untransformed latency 
data will be presented.
The MANOVA did not reveal any significant main effect for menopause 
status, [F (2, 45) = 1.62, p > .05], Results revealed a significant main effect of 
lexicality, [F (1, 45) = 87.91, p < .01], Response latencies for non-word stimuli 
(M = 716.9 msec) were significantly longer than response latencies for word 
stimuli (M = 614.1 msec). No significant interaction of group X lexicality, [F (2, 
45) =2.50, p_> .05], was observed.
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The correlation between mean response time and error rate was computed 
for each of the 6 cells of the design. This correlation, r(46) = .01, was extremely 
weak and not statistically significant, although it was in a positive direction. 
When each group was examined separately between response time and error 
rate; it was revealed that the Pre-M group obtained a correlation coefficient of 
.13, the Peri-M group obtained a correlation coefficient o f-.24, and the Post-M 
group obtained a correlation coefficient of .25, although none of these 
correlations were statistically significant. Detailed results of these analyses may 
be found in Tables 9 and 10.
Reaction time control.
The mean response times were computed for the reaction time control trials, 
excluding response times associated with errors. A 3 (menopause status of the 
subject) X 2 (decision) mixed analysis of variance was conducted on the reaction 
time control data. The results of this analysis revealed no significant effect of 
menopause status, [F (2, 45) = 1.52, £ > .05], Average response latencies in 
this task were 689 msec for the Pre-M, 818 msec for the Peri-M, and 722 msec 
for the Post-M group. Therefore, the difference among the three groups was not 
due to simple reaction time, since no difference was found in the control task. 
Prose Recall Task
After recall protocols were rated by two independent raters, inter-rater reliability 
coefficients were calculated. These coefficients ranged from .78 to .86 on four 
passages. The lowest reliability coefficients was obtained on a narrative 
passage "carver''. From examining each subjects' recall protocol, it was noted 
that subjects had a tendency to deviate from the original passage and 
paraphrase more on this passage. Thus, it was more prone to subjective 
judgment than other passages due to the nature of subjects' recall of the
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Median Response Times and SDs in msec for Lexical Decision as a function of 
Lexicalitv and Group Status
Table 9
Menopause Status
Variables Pre- Peri- Post- Means
Word 582 658 602 614
(94.9) (96.6) (95.7) (95.7)
Non-Word 665 7 96 689 717
(96.9) (96.5) (96.7) (96.7)
Difference 
Total RT
83 138 87 103




Mean .082 .070 .076
SD .04 .06 .08
Note: The proportion of trials that were correct are reported in parentheses.
Table 10
Median Reaction Times in msec for Lexical Decision as a function of Lexicalitv
M enopause S tatus
Variables Pre- Peri- Post- Means
W ord 651 759 677 695
Non-W ord 726 876 767 789
Difference  
Total ST
75 117 90 94
Mean 1377 1635 1444
SD 345.2 368.8 303
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passage. It was determined that these reliability coefficients were acceptable for 
further analysis.
The proportion of total idea units correctly recalled was computed as a 
function of group, and one-way ANOVA revealed that Post- M subjects (M =
61.7%) recalled a significantly higher proportion of total idea units than Pre-M 
subjects (M = 45.4%), and there was no group difference between Pre-M 
subjects (M = 45.4%) and Peri- M subjects (M = 53.7%), [F(2,45) =4.02, £_<
.05], The proportion of idea units correctly recalled was computed as a function 
of Passage Type and Importance Level for each subject. The resulting data 
were then subjected to a 3 (Group) X 2 (Passage Type) X 3 (Importance Level) 
mixed design MANOVA. All effects with £< .05 were considered significant and 
were further analyzed using Tukey's procedure with an alpha level set at .05.
The data were also transformed by taking the arcsine of the square root of each 
data point and analyzed using the same mixed design MANOVA format but the 
results remained unchanged. Thus, only the results from the raw data will be 
presented. Detailed results of these analyses may be found in Tables 11 and
12.
Significant main effects of group, [F(2,45) =4.02, £_< .05], passage type 
[F(1,45)=125.26, e < .05] and importance level [F(2,90)=193.88, £ < .05] were 
observed. An examination of these main effects indicates that narrative 
passages (M= .617) were associated with higher recall scores than expository 
passages (M= .455). High important idea units (M =.678) and medium important 
idea units (M = .557) were recalled more frequently than low important idea units 
(M = .372). No significant interaction involving menopause status X importance 
level, passage type X importance level, or menopause status X type X 
importance level was observed.
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Importance Pre- Peri- Post- N-Total
High .666 .776 .874 .772
Medium .517 .648 .703 .622
Low .353 .467 .546 .455
Total .512 .630 708 .617
Expository Prose Recall
Menopause Status
Importance Pre- Peri- Post- E-Total
High .500 .549 .701 .583
Medium .418 .520 .539 .492
Low .268 .260 .340 .289
Total .395 .443 .527 .455
< .05. **e < ,oi
Even though MANOVA did not find a significant interaction involving 
menopause status X importance level, there was a trend toward significance 
[£(4,86) = 2.20, fi_< .08], Post- M subjects ( M = .788 for high and .621 for 
medium importance, respectively) tended to recall more than Peri-M subjects ( M 
= .662 for high and .584 for medium importance, respectively), followed by Pre- 
M subjects ( M = .583 for high and .467 for medium importance, respectively) on 
idea units that are high or medium importance, but there were no noticeable
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Importance Pre- Peri- Post Total JF
High .5833 .6623, b .788b .678 4.54*
Medium .467a .5843, b .621b .557 3.34*
Low .310 .364 .443 .372 3.06
Total .4543 .5373,b .617b .536
*p < .05. a and b are significantly different, p < .05.
group differences on idea units that are low in importance level (M = .443 for 
Post- .364 for Peri-, and .310 for pre-M subjects respectively).
Similarly, MANOVA did not find a significant interaction involving passage 
type X importance level, but there was a trend toward significance [F(2,90) = 
2.63, p < .08]. Again, from examining the cell means, it appeared that the 
proportion of idea units recalled of expository passages that are low in 
importance were recalled at much lower rate than other cell means. When the 
same data were subjected to Multiple Regression, using the percentage of idea 
units recalled as a criterion, the equation revealed that only menopause status 
had a significant effect on the prose recall task.
A stepwise multiple regression was performed between the total portion of 
passages recalled as the dependent variable and group, physical symptoms, 
depression, anxiety and level of body fat as independent variables. Analysis 
was performed using SPSSX REGRESSION. The correlations between the 
variables, the unstandardized regression coefficients (B) and intercept, the
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standardized regression coefficients (£>), and R, R2-and adjusted R2are 
presented in Appendix J. R for regression was significantly different from zero,
[F = 8.17, p < .01]. Only one of the independent variables (Menopause status) 
contributed significantly to prediction of the proportion of the passage recalled, 
and it accounted for 16 % of the variance. Although the correlation between the 
proportion of passage recalled and physical symptoms was -.26, it did not 
contribute significantly to regression.
Additionally, the data from the short term memory and the long term memory 
search tasks were subjected to Multiple Regression, using response times as 
criteria. Multiple regression analyses did not generate any equations for these 
criteria, indicating that performance on short term memory task, as well as on 
lexical decision task, could not be predicted from these independent variables 
(i.e., physical symptoms, depression, anxiety, age, verbal ability, body fat 
content), as there were no group differences on these measures. Correlation 
coefficients from these analyses are presented in Appendix J.
A stepwise multiple regression was performed between the response times on 
short term memory search task as the dependent variable and menopause 
status, age, vocabulary, physical symptoms, depression, anxiety and level of 
body fat as independent variables.
Relationship between Individual Adjustment, Interpersonal Relationships.
and Menopause Status
Pearson product-moment correlation coefficients (r) were computed to 
examine relationships between interpersonal relationship variables and subjects' 
adjustment. Because of the exploratory nature of this part of the study and in an 
attempt to detect differences between the menopause status groups,
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correlations between the relationship variables and subjects' adjustment 
variables were done within each subject group.
Pre-Menopause Group
Correlational analyses within this group revealed that subjects experiencing 
more depressive symptoms also reported experiencing more menopausal 
symptoms, and they also reported their relationship with their partners to be less 
intimate. The level of depression was not related to the level of satisfaction from 
relationships; however, women who reported more physical symptoms reported 
feeling less intimate with their partners. Frequency of exercise was not related 
to physical symptoms, depression, or level of physical fitness for this group. 
Peri-Menopause Group
Correlational analyses within this group revealed that menopausal symptoms 
were not related to emotional symptoms, and that women who reported more 
physical symptoms did not report their relationships with their partners to be less 
intimate, as was seen in pre-menopausal women. It was revealed that peri- 
menopausal women who reported more menopausal symptoms had a non­
significant trend to have higher levels of body fat content, but physical symptoms 
were not related to depressive symptoms or anxiety. Depression did not have 
any association with intimacy or the level of satisfaction from relationships. 
Frequency of exercise was not related to physical symptoms, depression, or 
physical fitness for this group.
Post-Menopause Group
Correlational analyses within this group revealed that increased 
menopausal symptoms were not significantly related to increased emotional 
symptoms. A non-significant relationship between these two variables was 
revealed suggesting that menopausal symptoms were not related to depression
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or anxiety but post-menopausal women who reported less menopausal 
symptoms had a tendency to exercise more frequently. Women with more 
symptoms were less likely to report intimate relationships and satisfaction with 
their partners, although the correlation between these two variables were not 
significant.
Post-menopausal women who were more depressed reported higher levels 
of anxiety. Depression itself, however, seemed related to the level of anxiety, as 
well as the quality of relationships. Higher exercise frequency was related to 
less menopausal symptoms for this group. Tables 13-15 presents relationships 
between physical symptoms, emotional symptoms, and intimacy and satisfaction 
with their partners within each of the three menopause groups.
Table 13
Pearson correlation Coefficients among Individual Adjustment and Interpersonal 
Relationships Variables for Pre-menopause Subjects
MSC BDI ANS DAS BMIX FAT EX
MSC(physical sym ptom s) 1.00
BDI (depression)
tCMr- 1.00
A N S  (anxiety) .29 .05 1.00
PA S (intimacy) -.55* -.59’ -.01 1.00
B M IX (Body M ass Index) -.00 -.15 .01 .33 1.00
FA T (body bat content) .12 -.01 -.25 .34 .85** 1.00
E X  (Exercise frequency) .04 .04 .00 .32 -.33 -.08 1.00
S A T (relationship satisfaction) -.26 -.22 -.12 .88** .27 .39 .43
* denotes p < .05. ** p < .01.
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Pearson correlation Coefficients among Individual Adjustment and Interpersonal 
Relationship Variables, for Peri-Menopause Subjects
Table 14
MSC BDI ANS DAS BMIX FAT EX
M S C  (physical sym ptom s) 1.00
BDI (depression) .34 1.00
A N S  (anxiety) .18 .03 1.00
D A S (intimacy) -.08 .15 -.13 1.00
B M IX  (Body Mass Index) .26 -.02 -.24 -.58* 1.00
F A T  (body fat content) .44 .24 -.06 -.46 .85** 1.00
E X  (exercise frequency) -.12 .24 .00 .14 -.07 -.16 1.00
S A T (relationship satisfaction) .05 .04 -.15 .95** -.53* -.42 §l o o
* denotes p < ,05. ** p < .01 
Table 15
Pearson Correlation Coefficients among Individual Adjustment and Interpersonal 
Relationships Variables for Post-menopause Subjects
MSC BDI ANS DAS BMIX FAT EX
M S C  (physical sym ptom s) 1.00
BDI (depression) .36 1.00
A N S (anxiety) .07 .78** 1.00
DAS (intimacy) -.44 -.47 -.54 1.00
B M IX  (Body M ass Index) -.02 .32 -.10 -.15 1.00
FA T (body fat content) .18 .51 .19 -.20 .84 1.00
E X  (exercise frequency) -.61* -.36 .03 .08 -.12 -.19 1.00
S A T (relationship satisfaction) -.48 -.50 -.52 .98 -.12 -.14 .18
* denotes p < .05. ** p < ,01.
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CHAPTER FOUR 
DISCUSSION
The main purpose of the present study was to examine how the effects of 
changing hormone levels, as reflected by menopause status, might impact 
middle-aged women's memory performance. Additional considerations were 
given to determine whether groups differ on measures that were designed to 
assess physical symptoms and emotional functioning; including the quality of 
interpersonal relationships, and to determine whether these factors may interfere 
with optimal cognitive functioning. Relationships between the quality of 
interpersonal relationship and individual adjustment were explored to enhance: 
our understanding of women at mid-life transitions.
Thus, the present study was designed to answer questions pertaining to 
menopause status change in middle-aged women from a perspective of four 
different considerations: 1) to compare the level of personal adjustment in terms 
of physical and emotional functioning among pre-menopausal, peri-menopausal, 
and estrogen-treated post-menopausal women; 2) to replicate and extend 
previous findings showing relationships between memory performance and 
menopause status; 3) to enhance our understanding of how different abilities in 
memory performance could be explained by individual differences (i.e., age, 
menopausal status, physical fitness, physical symptoms, emotional symptoms, 
and verbal ability); and 4) to explore relationships between the individual's 
adjustment and the quality of interpersonal relationships. However, due to the 
nature of this study, the major emphasis will be focused on memory 
performance.
72
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Individual Adjustment
A major result of the present study was the absence of significant group 
differences on any of the measures related to individual adjustment and 
functioning. From a standpoint of individual adjustment and functioning, women 
who participated in this study were generally physically active, healthy, and well- 
adjusted who were functioning within a normal range for their age. There were 
no major emotional or physical difficulties reported.
It was found that the majority of the women who participated in this study 
were highly educated with high verbal ability. Furthermore, they reported having 
high socio-economic status often shared with equally well-educated 
spouse/partners. Sixty percent of women in this study reported having exercised 
several times per week on a regular basis, and only 12 percent of the women 
reported exercising less often than once a month. This finding is inconsistent 
with a previous study that reported that middle-aged women tend to lead 
sedentary lives (Deem, 1987), suggesting that perhaps women in the 1990s are 
more aware of the benefits of regular exercise and participate in some type of 
regular exercise. The fact that the majority of women in this study engaged in 
regular exercise, and that they showed a lack of reported cases with severe 
depressive or anxiety-related symptoms are both consistent with previous 
findings (Farmer et al, 1988; Matthews, et al., 1990) that regular exercise does 
promote decreased depressive and stress-related symptoms. However, 26 
percent of women in this study obtained a score above nine on the BDI, 
suggesting mild to moderate depression. This finding was dissimilar to a 
previously reported finding by Matthews et al. (1990), which reported that 10 
percent of their subjects obtained a score above 9 on the BDI. It was also 
revealed that approximately 39 percent of women in this study had been taking
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care of their parents on a weekly basis, while 78 percent of women reported 
having had contact with other family members on a weekly basis. This is 
consistent with previous findings that middle-age is a time in a woman’s life 
when they tend to carry the responsibilities of taking care of aging parents, as 
well as taking care of their own families (Weissman, 1987). In spite of the fact 
that subjects who participated in this study devoted a great amount of effort 
taking care of their family's needs and a high proportion of subjects in this study 
reported having lost their parents in recent years, but only two subjects met the 
criteria for moderate-severe depression. As a whole, these women reported 
relatively low level of emotional symptoms, suggesting that these women were 
able to cope adequately with their life circumstances. This is consistent with a 
previous report that depression in women is not necessarily precipitated by the 
loss of a relationship (Jack, 1991). At times, it is reported that death is viewed 
as a relief from suffering for their loved one. Findings from this study offer 
support for the notion that the presence of an intimate confidante or supportive 
relationship can facilitate women to cope effectively with life stressors (Berkman 
& Syme, 1979; Jack, 1991a; Miller & Lefcort, 1982).
Changes in roles and responsibilities while the family structure changes did 
not appear to create considerable stress for these subjects. Some might 
consider this mid-life transition as the beginning of more fulfilling relationships 
and a period of possible psychological growth (Chiriboga, 1989a). However, 
results from this study suggest that the quality of relationships with a significant 
other is related to individual adjustment in terms of depression and anxiety, 
particularly for pre- and post-menopausal groups. Both pre-menopausal and 
post-menopausal subjects indicated that they are less likely to be depressed in 
the presence of a satisfying relationship with their spouse/partner. Moreover, if
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they are depressed, they are likely to experience more menopause-related 
physical symptoms. It was also found that post-menopausal subjects who 
exercise frequently on a regular basis reported less menopause-related physical 
symptoms, although similar relationships were not found in either pre­
menopausal or peri-menopausal subjects.
In contrast, for peri-menopausal subjects, physical symptoms appeared to 
be related to neither the quality of relationships, nor physical symptoms to great 
extent. This suggests that perhaps the physical symptoms experienced during 
the peri-menopausal phase rather related to physiological responses to 
fluctuating hormone levels.
Nonetheless, there was an intriguing trend that was revealed consistently 
on measures of memory (i.e., short term memory, long term memory), as well as 
on measures of physical and emotional symptomology, that set peri-menopausal 
subjects apart from pre-menopausal and post-menopausal subjects. Similarities 
as well as dissimilarity among peri-menopausal, pre-menopausal, and post­
menopausal groups will be discussed further in detail in this paper.
Repeatedly, there were marginally significant effects and non-significant 
trends that were observed throughout this study. Peri-menopausal subjects 
were the most dissimilar to the other two groups. Even though peri-menopausal 
subjects were not significantly different in terms of demographic variables and 
abilities including memory abilities (e g., age, education, family income, marital 
status) from their counterparts in this study. Nonetheless, there was an 
intriguing tendency for peri-menopausal subjects, although none were 
statistically significant at (p < .05), to a) have longer response latencies and 
study times on the short term memory task, b) report more physical symptoms on 
both the MSC and WPSI, and c) report more emotional symptoms on the BDI
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and STAI. Considering the fact that SDs for scores on the BDI were large 
compared to the means indicating that there were great variability among 
subjects within respective groups. Therefore, the mean for each group by itself 
is not interpretably useful. For example, 32 percent of peri-menopausal subjects 
obtained a score greater than nine on the BDI, compared to 7 percent of the pre­
menopausal subjects and 13 percent of the post-menopausal subjects, 
suggesting that depressive symptoms experienced by three menopausal groups 
may not be the same. Results from this study are partially similar to reports by 
Matthews and her colleagues (1990) who reported that the level of depression 
increases as a healthy woman experiences menopausal changes, although 
research concerning the relationship between depression and menopause is 
inconclusive (Matthews et al., 1990; Sherwin, 1988). Findings from this study 
suggest that perhaps a woman may endorse more depressive symptoms during 
the peri-menopausal phase than either the pre-menopausal phase. In 
comparison, estrogen treated-post-menopausal women may get some 
ameliorating effects of declining estrogen level on depression since they seem to 
fall between pre- and peri-menopausal group.
An alternative explanation for the menopause status effects on emotional 
functioning may be that the level of depressive symptoms has not been 
accurately assessed by different researchers. Although the BDI is a valid 
measure of depression (Beck, 1978), its utility to differentiate physical symptoms 
caused by other health problems from menopause-related symptoms is limited. 
For example, several items on this scale (items 14 through 21) require a subject 
to endorse physical symptoms and health concerns, without consideration for its 
underlying causes. It is possible that peri-menopausal subjects do indeed 
experience increased awareness of their changing menstrual cycles. Thus, it is
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possible that peri-menopausal subjects respond to self-report instruments, such 
as the BDI and the STAI, with greater sensitivity to their physical functioning, 
resulting in artificially inflated scores on these measures; when in fact, their 
actual experiencing depressive symptoms do not differ among three groups. 
Results from a correlational analysis revealed that there was a high correlation 
among the scores on the BDI (depression), the MSC(menopause-related 
physical symptoms), and WPSI (physical symptoms). However, the correlation 
between the scores on the BDI and the STAI (anxiety) showed only a moderate 
correlation (r = .283), whereas correlation between the BDI and the MSC was 
higher (r = .471) again suggesting that there is a significant overlap of symptoms 
between the two.
Among clinicians, there is clear agreement that menopause produces 
metabolic changes and autonomic nervous system imbalances due to decreased 
levels of estrogen (Kwaw, 1992; McKinlay & Jeffreys, 1974). Therefore, it is very 
possible that the subjects endorse those items mentioned above more 
frequently, based on physical symptoms that are typically related to menopausal 
changes, but not necessarily related to clinical depression. For example, 
common complaints associated with vasomotor symptoms include dizziness, 
inability to concentrate, and memory difficulties (Studd, Watson, and Henderson, 
1990). Moreover, changes in uro-genital organs and sexual functioning may 
have a negative effect on the scores obtained on the BDI by those who 
experience them, consistent with findings by Studd, Watson, and Henderson 
(1990). Again, it is possible to obtain artificially inflated scores on the BDI even 
if the subject responded to the item truthfully. Therefore, the possibility of a 
woman being diagnosed as depressed based on scores obtained utilizing the 
BDI does exist. Analyzing this overlap of criteria for depression and menopausal
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symptoms is beyond the scope of this study, and future studies should consider 
an instrument that would be able to differentiate depressive disorders from 
menopause-related symptoms in order to arrive at a more accurate assessment 
of depression.
Due to the fact that different researchers have reported inconsistent 
findings, it is essential to obtain an accurate measure of depressive symptoms 
apart from the physical effects of menopausal changes. An instrument that 
could be used for differential diagnosis is lacking. Researchers reported that 
improvements in physical symptoms resulted in improvements in mood (Studd, 
Watson, & Henderson, 1979); this may have been due to the fact that there is 
considerable overlap between depressive symptoms and menopausal 
symptoms. A detailed clinical interview would likely to be able to provide a 
clinician with an accurate assessment.
From a psychological point of view, this lack of adequate instruments to 
diagnose depressive disorder in menopausal women warrants a cautious 
approach to diagnosis of depressive disorder in middle-aged women. A 
comprehensive physical examination and carefully structured clinical interviews 
should be the minimal requirement before a diagnosis of depressive disorder is 
made, particularly if the use of anti-depressant medications are considered. 
Another possible reason for the absence of strong menopause status effects 
may be that the split between the pre-menopausal and peri-menopausal groups 
was not dramatic because natural menopause is a process that typically occurs 
over a period of several years. Moreover, it is also possible that estrogen- 
treated post-menopausal group was more similar to either the pre- or the peri- 
menopausal group.
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Peri-menopausal subjects did not report a greater incidence and greater 
intensity of physical symptoms than the other two groups. This finding is 
inconsistent with previous findings that reported common physical symptoms, 
including, but not limited to, experiences of hot flashes, insomnia, and fatigue in 
menopausal women ( Ballinger, 1975; Bungay, 1980; McKinlay & Jeffreys, 1974; 
Walsh & Schiff, 1989; Winokur, 1973). Similarly, post-menopausal subjects' 
responses were rather similar to that of pre-menopausal subjects, although post­
menopausal subjects were significantly older than the other two groups. This 
may be a reflection of effects from hormone usage after a woman reaches 
menopause. That is, the use of Estrogen Replacement Therapy (ERT) may 
have had some alleviating effect on menopause-related symptoms among post­
menopausal subjects, since there were no significant differences among pre­
menopausal, peri-menopausal, and post-menopausal subjects on measures of 
physical and emotional symptoms.
Individual Adjustment, Interpersonal Relationships, and Menopause Status
Within the pre-menopausal group, there was strong interplay of depression, 
menopausal symptoms, and quality of intimate relationships. Women who 
reported more physical symptoms reported feeling more depressed and less 
intimate with their partners. Frequency of exercise was not related to 
menopausal symptoms, depression, or level of physical fitness for this group.
Within the peri-menopausal group, menopausal symptoms were not related 
to depression or the quality of intimate relationships, as was seen in pre­
menopausal women. Frequency of exercise was not related to menopausal 
symptoms, depression, or measures of physical fitness for this group. 
Interestingly, though, higher levels of body fat content were related to increased 
menopausal symptoms. It was also revealed that subjects with lower body mass
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reported their relationships with their spouse/partner to be higher in intimacy. 
Within the post-menopausal group, results from correlational analyses revealed 
that menopausal symptoms were not related to depression or anxiety. Post­
menopausal subjects who exercise frequently, however, did report less 
menopausal symptoms. Subjects with more menopausal symptoms were less 
likely to report intimate relationships with their partners, similar to pre­
menopausal subjects.
For post-menopausal subjects, the level of depression was negatively 
related to the quality of their relationship with their partners, which was similar to 
pre-menopausal subjects. More depressed post-menopausal women tended to 
have a higher body fat content. In sum, menopausal symptoms did not seem to 
be related to emotional functioning or the quality of interpersonal relationships 
for post-menopausal women. Depression itself, however, was related to the 
level of anxiety, as well as to the quality of relationships. Higher exercise 
frequency was related to less menopausal symptoms for menopausal subjects, 
suggesting the benefits of regular exercise, particularly for post-menopausal 
subjects, who were older than either pre-menopausal or peri-menopausal 
subjects in this study. Correlational analysis revealed that for pre-menopausal 
subjects, the quality of their relationships with their partners is related to their 
own adjustments. To be specific, if they expressed more satisfaction with their 
relationship with their partners; they were less likely to be depressed and less 
likely to have menopausal symptoms. If they were depressed, they were more 
likely to have physical symptoms. Correlational analysis also revealed that 
frequent exercise was not related to improved physical fitness or lower body fat 
content for pre-menopausal women. Frequent exercise was not related to 
decreased depressive symptoms or anxiety for pre-menopausal women. This
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finding was inconsistent with previous findings that reported beneficial effects of 
physical exercise on depression and anxiety in middle-aged women (Farmer et 
al„ 1988; Matthews etal., 1990).
To summarize, pre-menopausal subjects appear to be similar to post­
menopausal subjects. The level of depression was related to the level of their 
intimacy with their spouse/partner for these two groups, while depression was 
not related to intimacy for peri-menopausal subjects in this study. Moreover, 
peri-menopausal subjects were dissimilar to the other two groups in the sense 
that their menopausal symptoms were not related to intimacy and depression. 
Post-menopausal women who exercise more frequently reported less 
menopausal symptoms, while no such relationship was observed in either pre­
menopausal or peri-menopausal groups. In addition, post-menopausal subjects 
who had a higher body fat content reported more depressive symptoms.
Estrogen, Menopause, and Memory
The major findings of the present study were in the areas of working 
memory as a measure of cognitive processing capacity. Analyses revealed 
significant group differences on measures of the prose recall task. It was found 
that post-menopausal subjects recalled the details of the passages at a 
significantly higher rate than pre-menopausal subjects, suggesting that post­
menopausal subjects had a greater cognitive processing capacity than pre­
menopausal subjects. Additional findings of the present study also include the 
absence of significant group differences in the areas of efficiency of searching 
for information in short-term memory and speed of retrieving information from 
long term memory. Analyses revealed no significant group differences on 
measures of short term and long term memory, although intriguing trends were 
revealed that will be discussed in the following sections.
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Short Term Memory
An additional finding of the present study in the area of efficiency of 
searching for information in short term memory was the absence of significant 
difference among pre-menopausal, peri-menopausal, and post-menopausal 
subjects. Analyses revealed no significant group differences on measures of 
short term memory (i.e., response times, error rates). A trend that is worthwhile 
to discuss, though, is that peri-menopausal subjects had a tendency for longer 
response times on most tasks. Peri-menopausal subjects tended to scan short 
term memory sets at a slightly slower rate than either pre-menopausal subjects 
or post-menopausal subjects. The finding that peri-menopausal subjects' 
performance on this memory task is slightly poorer than other subjects is an 
interesting finding in light of the research that has been conducted by Sherwin 
and her colleagues(1988, 1992,1994). They found that scores on both primary 
and secondary memory cognitive functioning in their subjects changed 
concurrently with changes in their circulating concentrations of estrogen, and 
argued that memory deficits that occur during menopause should be attributed to 
underlying neuroanatomy, neurophysiology, and neurochemistry rather than to 
the normal aging process. Findings from this study that performance of post­
menopausal subjects was not worse than the other two groups, in spite of the 
fact that they were significantly older but were users of hormone replacement 
therapy, seem to offer support for their argument.
Sternberg (1969) proposed that response latency includes time for four 
cognitive stages: encoding the test digit, comparing the test digit to each item in 
the memory set, deciding if the test digit was in the memory set, and executing a 
motor response. The findings from the present study seem to offer some 
support to the notion that lower levels of circulating estrogen (as indicated by the
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status of menopause) may contribute to general slowing of information 
processing, thus implicating estrogen in the neurotransmitter network, as 
Sherwin (1988) argued. Similarly, peri-menopausal subjects demonstrated a 
tendency to spend more time studying the stimuli than the other groups, 
although there were no significant group differences in simple reaction time.
The absence of significant group differences in memory performance is partially 
inconsistent with several recent papers in this area (Kampen & Sherwin, 1994; 
Philips & Sherwin, 1992; Sherwin, 1988), yet offers some support for their 
arguments. Sherwin (1988) argued that memory deficits that occur during the 
time of menopause should be attributed to underlying neuroanatomy, 
neurophysiology, and neurochemistry, rather than to the normal aging process. 
The fact that peri-menopausal subjects tended to have longer response times 
may be consistent with Sherwin's findings (1988), since peri-menopausal 
subjects were considered to have the lowest level of circulating estrogen among 
the three groups.
In the memory literature, inefficiency in working memory operation lends 
support for the contention that one central component of efficient prose 
processing is impaired with advancing age, possibly beginning during middle- 
age or soon after. The fact that the post-menopausal subjects, who were 
significantly older than the other two groups but were on estrogen replacement 
therapy, demonstrated better performance is contradictory to this argument. 
Based on the findings from this study, it is more probable that working memory 
efficiency is likely to be affected by neurophysiology and/or neurochemistry, and 
partially affected by the level of circulating estrogen, apart from effects from age 
per se.
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Lexical Decision Task
In the area of the efficiency of searching for information in long term 
memory, analyses revealed no significant group differences on measures of long 
term memory retrieval. Analysis also revealed a significant main effect of 
lexicality that is consistent with previous findings (Ferraro, Hale, Myerson and 
Lima, 1990; Madden, 1988; Meyer & Schvaneveldt, 1971; Salthouse, 1985a, 
1985b). Myerson and colleagues (Hale, Myerson, & Wagstaff, 1987; Myerson, 
Hale, Wagstaff, Poon & Smith, 1990) interpreted age-related deficits as being 
distributed throughout the information-processing system, and proposed an 
information-loss model (Cerella, 1990; Salthouse, 1985). According to this 
model, information is lost between nodes in a neural network, and the elderly 
must compensate for the information loss by taking a longer time in order to 
accumulate enough information, since old age increases the rate of information 
loss at each step. Results from this study, although they did not achieve a 
statistically significant level, offer some support for the general slowing model of 
information processing. Perhaps there are other factors involved in general 
slowing model besides age, such as sex hormones (e.g., estrogen, 
progesterone, testosterone) that may be involved in the neurotransmitter 
network, considering the fact that peri-menopausal subjects had longer lexical 
decision times. A possibility that other sex hormones may contribute to general 
slowing of information processing should be investigated.
Prose Recall Task
An intriguing relationship was revealed between subjects' scores on prose 
recall tasks and menopause status. Results from this task were partially 
incongruent with the initial prediction that was made. It was predicted that the 
peri-menopausal subjects would score lower on prose recall performance than
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either the pre-menopausal subjects or the estrogen-treated post-menopausal 
subjects, and that there would be no significant difference between the pre­
menopausal subjects and the post-menopausal subjects. Surprisingly, the 
performance of the post-menopausal subjects was superior to that of pre­
menopausal subjects, while there was no significant group difference between 
the pre-menopausal subjects and peri-menopausal subjects.
In the present study, subjects were allowed to read each idea unit as long 
as they wanted, using their normal reading speed as a guide. The longer 
reading times are assumed to reflect additional time needed to execute lexical 
access and/or propositional and integration processes in working memory for 
older subjects (Perfetti, 1985). Therefore, in this study, subjects were allowed to 
take as much time as they needed for encoding purposes while reading each 
idea unit, thereby indirectly minimizing the effects of anxiety, depression, and 
verbal ability to some degree. Analyses revealed that there were significant 
effects of passage genre and importance levels. There were no observed 
significant interactions involving menopause status, passage type, and level of 
importance, although there were several nonsignificant trends. A typical levels 
effect was found, in which recall was greater for information that was of high and 
medium importance relative to low importance for both narrative and expository 
passages. This is consistent with previous work (Petros, et al., 1986, 1989; 
Zelinski, Light, & Gilewski, 1984 ) that has shown that sensitivity to semantic 
structure of text is retained regardless of verbal abilities, age, passage type, or 
passage difficulty. The present study extends this finding to the menopause 
literature.
Prose recall tasks are presumed to be a reflection of working memory 
efficiency, and previous studies have reported that performance on this measure
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was highly associated with age and verbal abilities (Craik & Simon, 1980; 
Perfetti, 1985). However, when the effects of age and verbal ability were 
partialled out, results of a subsequent analysis of data from this study remained 
the same. When the same data were subjected to a Multiple Regression, using 
the percentage of idea units that were recalled as a criterion, the equation 
revealed that only menopause status had a significant effect on prose recall 
task. It was found though that only 16 % of variance in recall was explained by 
difference in menopause status. Results from this study did not offer support for 
the effects of verbal abilities or age in cognitive tasks for healthy middle-aged 
subjects with high verbal abilities. These results are inconsistent with previous 
work that has found verbal ability differences in the recall of both narrative and 
expository passages across idea importance levels (Petros et al., 1989,1983; 
Zelinski et al., 1984). Possibly, the discrepant pattern of results found in the 
present study was partially due to the effects of hormone replacement therapy, 
which may have ameliorated the effects of aging by providing needed chemicals 
for adequate functioning of neurotransmitters.
Kampen and Sherwin (1994) reported that estrogen appeared to have a 
specific effect on verbal memory skills in post-menopausal women when given 
as hormone replacement therapy. It was reported that the level of circulating 
estrogen of the estrogen-treated group were much higher than that of the non­
estrogen users. Kampen and Sherwin (1994) also speculated that this effect 
could possibly be from the influence of estrogen on the hippocampus or on 
acetylcholine levels in the brain. It is a also a possibility that post-menopausal 
subjects in the present study had a much higher level of circulating FSH than 
that of pre-menopausal subjects, as Gorden and Lee (1986) found that FSH
Reproduced with permission of the copyrightcwner. Further reproduction prohibited without permission.
87
levels were positively correlated with verbal fluency. Future study should 
examine the effects of FSH level on verbal memory.
Additionally, it could partially be due to methodological differences in the 
type of memory test used (Petros et al„ 1989). All of the passages were of 7th- 
8th grade reading difficulty. Passages that were used in this study may not have 
been difficult enough to demonstrate verbal ability effects for subjects who 
participated in this study, as many had high verbal abilities. Additionally, the 
difference in circulating estrogen levels, as reflected by menopausal status, 
between pre-menopausal subjects and peri-menopausal subjects was not large 
enough to have a significant effect on working memory capacity, while the 
difference between estrogen-treated post-menopausal subjects and pre­
menopausal subjects was large enough. Moreover, it is possible that the narrow 
range of the vocabulary scores may have masked the effects of verbal ability in 
passage recall performance. Even though it was found that the estrogen-treated 
post-menopausal subjects were significantly older than the pre-menopausal 
subjects, they are still all at the age range where memory decline is very subtle, 
if present at all. This may have been apparent with a more dramatic split in age 
and menopausal status, thus widening the variability of blood circulating 
estrogen levels. Subsequent work is needed to resolve this discrepancy, 
lowering the inclusion criteria perhaps to 40 instead of 45, and including post­
menopausal subjects who had not been on estrogen replacement therapy.
Future research should also consider varying story complexity, which may more 
clearly demonstrate the relationship between age, verbal ability, passage type, 
and cognitive capacity usage. Finally, modification of scoring protocols should 
be considered to allow subjects to receive partial credit when their recall was 
partially correct within the idea units. Delayed recall should be considered to
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determine how much is retained since retaining newly acquired knowledge over 
time is important for learning new skills and gaining more knowledge. Testing 
subjects' memory by requiring them to respond to a multiple choice format 
question may also be useful in differentiating whether the difference in memory 
abilities is mainly due to encoding or recall problems. As the present study 
demonstrates, narrow range of age did not show significant effects of age on 
memory in middle-aged subjects with high verbal ability. It appears that middle- 
aged subjects who participated in this study did not experience differential 
effects of aging on cognitive processes, as did older subjects in previous studies 
reported by other researchers (Light & Anderson, 1985; Salthouse & Somberg, 
1982), although it is methodologically difficult to compare across studies.
Possibly the subjects were less at risk for development of cognitive decline 
because we only considered healthy subjects possessing high verbal ability and 
reporting no major health problems and minimal emotional symptomatology.
This should be considered in aging research, in order to obtain a more precise 
analysis of how cognitive processes change across the subjects' life span. 
Subsequent work needs to systematically explore the impact of chronic medical 
illness and other psychosocial stressors on the development of emotional 
symptomology and subsequent memory difficulties among middle-aged and 
older women.
The fact that the estrogen-treated post-menopausal subjects demonstrated 
better performance than pre-menopausal subjects on tasks of working memory 
capacity suggests that their performance was mainly due to the effects of 
estrogen or other sex hormones, with the absence of significant effects from 
other variables (i.e., age, verbal abilities). This is similar to findings from Philips 
and Sherwin (1992), who reported improvement on immediate recall of
Reproduced with permission of the copyright qwner. Further reproduction prohibited without permission.
89
paragraphs among subjects who received ERT, while immediate and delayed 
recall of word-pairs decreased among subjects who received placebo treatment 
after the surgical removal of their ovaries. Philips and Sherwin (1992) further 
suggested that propositional memory may reflect concentration and/or 
attentional abilities, and speculated that estrogen may enhance short term 
retention of verbal material by improving concentration/attention difficulties that 
were secondary to vasomotor symptoms.
Correlation analysis revealed that anxiety and menopause-related 
symptoms were not significantly related, [r (13) = .18, jo > .05] for peri- 
menopausal subjects. But for pre-menopausal subjects, the relationship 
between anxiety and menopause-related symptoms was somewhat stronger, [r 
(13) = .29, e > .05] while that of post-menopausal subjects was much weaker, [r 
(13) = .08, p > .05]. The relationship between anxiety and menopause-related 
symptoms varies as a woman experiences different phases of menopausal 
changes. Perhaps, anxiety is not strongly related to actual physical symptoms, 
but is related to anticipation of unknown changes as a woman experiences 
subtle physical changes that might occur prior to the actual onset of irregular 
menstrual cycles. A woman might initially respond to physical changes with 
anxiety and/or depression, but eventually become able to cope effectively with 
symptoms by the time she enters the peri-phase of menopausal changes, 
becoming less concerned with their occurrences. Impaired performance may be 
indirectly related to the level of anxiety and/or depression experienced by 
subjects, and the level of anxiety and/or depression may manifest itself as an 
actual experience of physical symptoms and inability to concentrate for pre­
menopausal subjects. Estrogen replacement therapy may enhance memory 
performance indirectly for post-menopausal subjects by reducing frequency and
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intensity of menopause-related symptoms and thereby reducing anxiety and/or 
depression indirectly so that a subject could perform at her peak capacity. 
Several researchers have speculated the role of estrogen as an important 
component in the neural processing network (Halbreich et al., 1995; Kampen & 
Sherwin, 1994; Philips & Sherwin, 1990; Sherwin, 1988). However, the 
possibility of a woman's own interpretation of menopause-related symptoms and 
its impact on the level of anxiety and/or depression should be considered when 
the role of estrogen in cognition is investigated. Regardless of the mechanism, it 
appears that the effects of estrogen replacement therapy appear to have an 
effect on improving cognitive processing capacity (Halbreich et al., 1995;
Kampen & Sherwin, 1994; Philips & Sherwin, 1990; Sherwin, 1988). Further 
study is needed to extend the present study using an actual measure of 
hormone levels of estrogen and FSH to determine menopausal status more 
accurately, and also coping skills need to be assessed.
Conclusions
The results found in the present study are partially consistent with the idea 
that fluctuating levels of estrogen may have some impact on physical symptoms, 
as well as emotional and cognitive functioning to some extent (Halbreich et al., 
1995; Kampen & Sherwin, 1994; Matthews, et al., 1989; Matthews et al., 1990; 
Philips & Sherwin, 1992; Sherwin, 1988). Specifically, the findings of the 
present study are consistent with, and also extend, the results of previous work 
that found improvement in physical symptoms and memory performance 
following Estrogen Replacement Therapy (Halbreich et al., 1995; Kampen & 
Sherwin, 1994; Philips & Sherwin, 1992; Sherwin, 1988). Additionally, there 
were no significant group differences on the measures of physical symptoms and 
fitness, emotional adjustment, and quality of relationships. Absence of group
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differences on these measures is consistent with previous studies that examined 
the effects of menopause on healthy women (Matthews et al., 1990).
Another possible explanation for the absence of effects of age and 
menopause status, in spite of the fact that the post-menopausal subjects were 
older than pre-menopausal women, may be due to the fact that post-menopausal 
subjects were users of exogenous estrogen preparations that may have masked 
the effects of naturally decreasing level of estrogen.
In cognitive research, it has been reported that age-related deficits on text 
recall were often noticeable in middle-aged subjects (Dixon et al., 1984; Hartley, 
1993; Hultsch, Hertzog, & Dixon, 1984), but did not investigate the impact of 
other individual differences, such as changes in the blood level of circulating sex 
hormone changes that typically accompany aging were not investigated. 
Therefore, the knowledge in regard to the impact of underlying physiological 
changes had been limited. The efficiency of working memory as a function of 
age has been implicated as an underlying cause for diminished processing 
capacity (Cohen, 1979; Craik, 1977; Craik& Simon, 1980). Clinical reports of 
enhanced memory among post-menopausal women following hormone 
replacement therapy abound (Ditkoff, Crary, Cristo, & Lobe, 1991; Halbreich et 
al., 1995; Kampen & Sherwin, 1994; Kwaw, 1992; Philips & Sherwin, 1990; 
Sherwin, 1988), and results from the present study offer support to the notion 
that ERT may have some ameliorating effect on cognitive functioning secondary 
to changing menopausal status.
In considering the implications of the present findings, several 
methodological implications must be taken into account. Natural menopause is 
a process that typically occurs over a period of several years. Irregular 
menstrual cycles and eventual cessation of menses are characterized by
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steadily increasing levels of luteinizing hormone and Follicle Stimulating 
Hormone (FSH) with decreased leves of estrogen. The best markers that define 
the important phases of the menstrual process have been a methodological 
problem in studying menopausal women (Cannon, 1990). Due to fluctuating 
levels of circulating estrogen, the level of FSH above 30 International Units is a 
commonly used medical laboratory measure to determine exact menopausal 
status. However, FSH measure was not utilized due to the exploratory nature of 
this study and practical constraints, in terms of the cost for the experimenter and 
the need for participants to have blood analyzed burdening them with additional 
time commitment. However, in this study, subjects were chosen and assigned to 
an appropriate group using explicit classification criteria set forth by the World 
Health Organization (1981). Without the results of blood analysis, it was 
difficult to determine the exact stage of a subject’s menopause status, and 
therefore, future study should consider incorporating measure of estrogen and 
FSH. The correlational design of this study also makes it difficult to determine 
whether a subject's responses were present prior to development of their own 
menopausal status change, or if individual adjustment and relationship qualities 
were concomitant with, or secondary to, the change in menopause status. In 
addition, the present design used self-report in the assessment of relationships 
and their own adjustments, rather than an assessment by an independent 
observer. In assessing the quality of relationships with a spouse/partner and 
individual adjustment, clearly a study involving their spouse/partner would reveal 
the causal influence of the interpersonal relationship variables. However, self- 
report may provide the most accurate assessment of their own adjustment and 
the quality of relationships from their own perspective, since people respond to 
and cope with life stressors from their own interpretations of events. At the same
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time, it is unclear whether this fact may have possibly diluted the effects of 
menopause status on subjects' evaluation of their adjustment and the quality of 
relationships, due to the fact that menopausal changes occur gradually occur 
over time, and some subjects may have become accustomed to certain 
symptoms in terms of frequency and intensity. It is also a possibility that 
physical and emotional symptoms may have been viewed and reported in a 
biased manner that was a reflection of a subject's own attitude toward aging and 
menopause.
Concerning the negative finding of the present study on dependent 
measures that were examined, it should be noted that the present study was 
unique in providing an examination of memory abilities and individual adjustment 
on several dimensions of naturally occurring menopausal women between the 
age 45-55. This study is also unique in that peri-menopausal subjects were 
included in the study. In addition, only women without major chronic illnesses 
(i.e., Diabetes Mellitus, thyroid disease, hypertension, heart disease, 
emphysema, psychopathology) were included in the present study. This 
stringent criterion was used to attempt to minimize the effects of age, per se, as 
well as the cumulative effects of chronic illness or psychopathology (i.e., 
depression, anxiety) on memory abilities. Previous studies examining the 
memory performance of menopausal women have utilized subjects who had 
undergone surgical removal of the ovaries resulting in abrupt drop of the level of 
circulating estrogen. The more stringent criteria incorporated in the present 
study was used to ensure that deficits observed were due to menopause status 
associated with gradual decrease in the level of circulating estrogen and not due 
to residual effects of other factors that necessitated surgical removal of the 
ovaries. Because of a limit of age range implemented, the present study
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excluded those individuals who had taken ERT over an extended period. Also, 
the fact that younger women between the age of 40 and 45 were not included in 
this study may have created a limitation as to establishing a baseline data before 
women enter the early phase of menopausal change. The stringent criteria used 
in the present study to control for chronic illness and psychopathology could 
have resulted in the exclusion of individuals with more severe impairment, and 
thus explained the absence of group differences on the dependent measures. 
Therefore, studies not utilizing similar criteria could have resulted in the 
inclusion of individuals with a greater level of cognitive impairment, physical and 
emotional symptomatology. However, due to the fact that subjects in this study 
were self-selected healthy individuals, they may in actuality be more 
representative of women experiencing menopausal changes in general than 
other women with chronic psychosocial stressors. There are several findings 
from this study that warrant further research. Future research needs to examine 
the long term benefits of ERT and the effects of the concomitant use of 
progestin. The ability to learn new information in a timely manner and retain 
much of that information poses a challenge for many women, as more women 
enter the labor force subsequent to changes in their family structure. A woman 
should be encouraged to consider all options available, including ERT, with the 
hope that resolving each developmental task successfully will result in 
psychological growth and healthy future years ahead. It is imperative that 
women be well-informed of new information and be able to make informed 
choices to adapt successfully to new challenges including mid-life transition.
A major aspect of the biomedical view of defining menopause is that 
menopause symptoms are assumed to result directly from the lowered level of 
estrogen. Although ERT does appear to be effective as a treatment to alleviate
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hot flashes, research has been inconclusive as to whether hot flash frequency or 
intensity are causally determined by estrogen levels.
Those who hold a view that menopause is a physiologically normal period 
of feminine development (Voda, 1992) encourage one to seek causal 
mechanisms within the context of one's culture rather than simply restoring 
premenstrual estrogen levels. Unfortunately, other causes of mechanisms or 
other treatment modalities, whether physiological or psychosocial, have been 
relatively understudied. It is only recently that a range of questions about the 
psychology of mid-life, including menopause, that go beyond whether or not 
menopause is associated with declining estrogen levels in the bloodstream, has 
been raised by researchers. From an adult developmental perspective, 
understanding whether there are typical tasks and transitions during this period 
of change focusing on positive experiences (i.e., feelings of power, satisfaction 
with one's self, changes in one's orientation to pleasing others versus one's self) 
associated with this period are lacking.
Anthropological studies have demonstrated qualitatively that menopausal 
experience varies cross-culturally. One critical question that needs to be raised 
is whether there is a redefinition of the self and its relationship to the social 
context during mid-life. Menopause can be a passage to transition rather than 
an unavoidable crisis. Qualitative studies pertaining to the self-definition of the 
mid-life woman, as well as health-related surveys including changes in lifestyle 
combined with pharmacotherapy to maximize health, are needed in future 
research. Menopause can be an important marker for issues of the transition 
into mid-life. Menopause is a mid-point in a woman's life, signaling the exciting 
developmental task of developing a positive self-concept as a mid-life woman 
who has the freedom to choose to be "herself.
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APPENDIX A
Health and Medical History Screening Form
Do you still menstruate? Yes__No__
Do you have any menstrual problems now? Yes__No__
If you have any menstrual problems, please check the ones that apply.
irregular cycles__ heavy bleeding__
pain when menstruating__, pain when ovulating__,
PMS symptoms__
Have your menstruation terminated? Yes__No___  If so, state the month/ year /
Have you had any gynecological diseases? State as precisely as possible diagnosis, year, 
treatment etc.:
Have you ever been treated with hormones? Give details if possible.
Have you had any diseases? Give details
Do you use medications? State what types and for what reasons they have been prescribed
How many times did you see a doctor last year, and why?
Have you undergone any form of surgery? Give details as precisely as possible 
Have you ever been involved in a serious accident? Give details
Have you experienced any nervous troubles in your life? If so what type of treatment did you 
receive? Describe precisely
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APPENDIX B 
CONSENT FORM
You are invited to participate in a study that will examine the relationship among 
menopausal status, individual functioning, and performance on several aspects of 
cognitive functioning. You will be asked to fill out seven questionnaires that will ask in- 
depth questions about you and your current functioning. Please answer each question 
as honestly as possible. Your responses to the items will be held in strict confidence 
and your name will not be associated with your questionnaires, only your ID number. 
Later today, the experimenter will take your heart beat, height, height, and a skin 
measure from your upper arm. All measures that we obtain from you will be kept 
confidential, and the data will be reported only in a group summary form.
Some of the questionnaires will contain several sensitive questions about yourself, and 
your current functioning that may be uncomfortable to complete. If you are 
uncomfortable when filling out these questionnaires, you may terminate your 
participation without consequence at any time. In addition, if you become upset while 
participating in this study, you should contact the researcher, Naiwon Sjulson at 780- 
0870 or Dr. Rick Ferraro at 777-2414. In addition, the campus counseling center, 
located at McCannel Hall, phone # 777-2127, is available to you for questions or 
concerns or you may call the Psychological Services Center at 777-3691.
The benefits from this study stem from an improved understanding of how individual 
differences such as menopausal status and life style variables contribute to memory 
performance in middle-aged women. By improving our current knowledge regarding 
memory ability demonstrated by middle-aged women, it is hoped that we would have a 
better understanding of what factors contribute to memory decline in late adulthood. All 
questionnaire and data protocols will be retained by the project director in a locked 
office and will be disposed of once the data are analyzed.
In return for your participation, you will receive a check in the amount of $10.00. If you 
decide to participate, you are free to discontinue participation at any time without 
penalty. However, information already gathered to that point will be used. There are no 
physical risks involved with participation in this project.
In case you are not familiar with the use of a computer, the experimenter will assist you 
throughout the study. Moreover, there are several practice trials before we take actual 
measures. Again, your name will not appear on any of the questionnaires that you 
complete today.
The investigators involved will make themselves available to answer any questions that 
you have regarding this study. In addition, you are encouraged to ask any questions 
that occur to you in the future.
I have read all the above and willingly agree to participate in this study.
Date_____________ Signature________________
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APPENDIX C
Personal Data
Your age:____ Your occupation:______
1) Your marital status: ___ Married , ___Co-habitating____Divorced,
Widowed , __ Never married
2) If married/cohabitating, your spouse/partneris age:___
3) Your family's ethnic background (Check the major one):
_Caucasian,__ Latin-American,__African,__Oriental,__American Indian,
_Other
7) How close is it (travel distance) between where you currently live and one or both of
your parents live? (Check one)
__Same house,__Same town/city,__Wthin 1 hour drive,
_Wthin 2-3 hour drive,__Greater than 4 hour drive
8) How frequently do you have to take care of your parents (personal visit, phone call,
shopping, doctor's appointments) ?
_daily, several times a week, once a week, several times a month,
_once a month,__seldom,__never
9) How frequently do you have contact (personal visit, phone call, letter) with any of
your family members (children, siblings)?
__daily, several times a week, once a week, several times a month, 
once a month,__seldom,__never
Education
10) Circle the highest grade you completed:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MS/MA PhD/MD
11) Circle the highest grade your spouse completed:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MS/MA PhD/MD
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APPENDIX C continued 
Job History
12) What is your annual household income: _over $100,000, ____$50,000 to
$100,000, ____ $20,000 to $49,000, ___ under $20,000.
13) Please list your main occupation(s): 1 ) ________________
2)_________________ 3)____________________
14) Since high school graduation, please indicate how long (Yrs and Mos.) you spent 
employed in each category:
____ Full time, ____ Part-time,_____Irregularly,___ Not at all
15) Did you ever have an injury/illness that caused you to miss more than a couple 
days of work (2-3 days)?  Y e s  No
16) Did or are you currently receiving disability payments for any injuries/illnesses?
__Yes _No
I feel: Very good_, Good_, Rather good__, Bad__, Very bad__ .
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APPENDIX D
Menopause Symptom Checklist
Below is a list of problems and complaints that people sometimes have. Read 
each one carefully, and select one of the numbered descriptions that best 
describes its frequency and the severity. Indicate how much and how often that 
problem has caused you discomfort during the past 3 months including today. 
Please circle the number printed following the problem.
Do not skip any items, and print your number clearly. If you change your mind, 
erase your first number completely. If you have any questions please ask the 
research assistant.
1. Hot flushes 1
2. Cold sweats 1
3. Weight gain 1
4. Flooding 1
5. Rheumatic pains 1
6. Aches in back of neck and 1
skull
7. Cold hands and feet 1
8. Numbness and tingling 1
9. Breast pains 1
10. Constipation 1
11. Diarrhea 1
12. Skin crawls 1
13. Tired feelings 1
14. Headaches 1
15. Pounding of the heart 1
16. Dizzy spells 1
17. Blind spots before the eyes 1
18. Irritable and nervous 1
19. Feel blue and depressed 1
20. Forgetfulness 1
21. Excitable 1
22. Trouble sleeping 1
23. Can't concentrate 1
24. Crying spells 1
25. Feeling of suffocation 1
26. Worry about body 1
27. Feeling of fright or panic 1
28. Worry about nervous 1
breakdown
Frequency Intensity
1. Never 1. Not at all
2. Seldom 2. A little bit
3. Monthly 3. Moderately
4. Weekly 4. Quite a bit
5. Daily 5. Extremely
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
2 3 4 5 1 2 3 4 5
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APPENDIX E
Wahler Physical Symptoms Inventory
WHAT YOU ARE TO DO:
Below is a list of physical troubles. Please indicate how often each of these bothers 
you. Do this by circling the number to the right of each trouble which shows how often 
you are bothered by the trouble. Keep in mind that the LARGER THE NUMBER the 
MORE OFTEN the trouble bothers you. Please DO NOT SKIP any troubles. You may 
take as much time as necessary.
0 = Almost Never 3 = About Once a Week
1 = About Once a Year 4 = About Twice a Week
2 = About Once a Month 5 = Nearly Every Day
1. Nausea (Feeling like throwing up). 0 1 2 3 4 5
2. Headaches. 0 1 2 3 4 5
3. Troubles with ears or hearing. 0 1 2 3 4 5
4. Neck aches or pains. 0 1 2 3 4 5
5. Feeling hot or cold regardless of the weather. 0 1 2 3 4 5
6. Arm or leg aches or pains. 0 1 2 3 4 5
7. Shakiness or leg aches or pains. 0 1 2 3 4 5
8. Swelling of arms, hands, legs, or feet. 0 1 2 3 4 5
9. Stuttering or stammering. 0 1 2 3 4 5
10. difficulty sleeping. 0 1 2 3 4 5
11. Losing weight. 0 1 2 3 4 5
12. Backaches. 0 1 2 3 4 5
13. Intestinal or stomach trouble. 0 1 2 3 4 5
14. Difficulty with urination (passing water). 0 1 2 3 4 5
15. Heart trouble. 0 1 2 3 4 5
16. Trouble with teeth. 0 1 2 3 4 5
17. Numbness or lack of feeling in any part of the body. 0 1 2 3 4 5
18. Aches or pains in the hands or feet. 0 1 2 3 4 5
19. Fainting spells. 0 1 2 3 4 5
20. Excessive perspiration. 0 1 2 3 4 5
21. Abnormal blood pressure. 0 1 2 3 4 5
22. Paralysis (Unable to move parts of the body). 0 1 2 3 4 5
23. Trouble with eyes or vision. 0 1 2 3 4 5
24. Burning, tingling, or crawing feelings in the skin. 0 1 2 3 4 5
25. Skin trouble (Rashes, boils, or itching). 0 1 2 3 4 5
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APPENDIX E continued
0 = Almost Never
1 = About Once a Year
2 “  About Once a Month
3 = About Once a Week
4 = About Twice a Week
5 = Nearly Every Day
26. Feeling tired. 0 1 2 3 4 5
27. Muscular weakness. 0 1 2 3 4 5
28. Dizzy spells. 0 1 2 3 4 5
29. Muscular tensions. 0 1 2 3 4 5
30. Any trouble with the senses of taste or smell. 0 1 2 3 4 5
31. Difficulty breathing (short of breath, asthma, etc.). 0 1 2 3 4 5
32. Twitching muscles. 0 1 2 3 4 5
33. Poor health in general. 0 1 2 3 4 5
34. Excessive gas. 0 1 2 3 4 5
35. Difficulty swallowing. 0 1 2 3 4 5
36. Seizures (convulsions or fits). 0 1 2 3 4 5
37. Gaining weight. 0 1 2 3 4 5
38. Difficulty with appetite. 0 1 2 3 4 5
39. Bowel trouble (Constipation or loose bowels). 0 1 2 3 4 5
40. Vomiting. 0 1 2 3 4 5
41. Chest pains. 0 1 2 3 4 5
42. Hay fever or other allergies. 0 1 2 3 4 5
Please write down any important physical symptoms not listed above which trouble you:
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APPENDIX F
BECK DEPRESSION INVENTORY (BDI)
This questionnaire consists of 21 groups of statements. After reading each group of 
statements carefully, circle the number (0,1,2 or 3) next to the one statement in each 
group which best describes the way you have been feeling the past week, including 
today. If several statements within a group seem to apply equally well, circle each one. 
Be sure to read all the statements in each group before making your choice.
1. 0 I do not feel sad.
1 I feel sad.
2 I am sad all the time and I can’t snap out of it.
3 I am so sad or unhappy that I can't stand it.
2. 0 I am not particularly discouraged about the future.
1 I feel discouraged about the future
2 I feel I have nothing to look forward to.
3 I feel that the future is hopeless and that things cannot improve.
3. 0 I do not feel like a failure.
1 I feel I have failed more than the average person.
2 As I look back on my life, all I can see is a lot of failures.
3 I feel I am a complete failure as a person.
4. 0 I get as much satisfaction out of things as I used to.
1 I don't enjoy things the way I used to.
2 I don't get real satisfaction out of anything anymore.
3 I am dissatisfied or bored with everything.
5. 0 I don't feel particularly guilty.
1 I feel guilty a good part of the time.
2 I feel quite guilty most of the time.
3 I feel guilty all of the time.
6. 0 I don't feel I am being punished.
1 I feel I may be punished.
2 I expect to be punished.
3 I feel I am being punished.
7. 0 I don't feel disappointed in myself.
1 I am disappointed in myself.
2 I am disgusted with myself.
3 I hate myself.
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8. 0 I don't feel I am worse than anybody else.
1 I am critical of myself for my weaknesses and mistakes.
2 I blame myself for all my faults.
3 I blame myself for everything bad that happens.
9. 0 I don't have any thoughts of killing myself.
1 I have thoughts of killing myself, but I would not carry them out.
2 I would like to kill myself.
3 l would kill myself if I had the chance.
1 0 . 0  I don't cry any more than usual.
1 I cry now more than I used to.
2 I cry all the time now.
3 I used to be able to cry, but now I can't cry even though I want to.
11. 0 I am no more irritated now than I ever am.
1 l get annoyed or irritated more easily than I used to.
2 I feel irritated all the time now.
3 I don't get irritated at all by the things that used to irritate me.
1 2 . 0  I have not lost interest in other people.
1 I am less interested in other people than I used to.
2 I have lost most of my interest in other people.
3 I have lost all of my interest in other people.
13. 0 I make decisions about as well as I ever could.
1 I put off making decisions more than I used to.
2 I have greater difficulty in making decisions than before.
3 I can't make decisions at all anymore.
14. 0 I don't feel I look any worse than I used to.
1 I am worried that I am looking old or unattractive.
2 I feel that there are permanent changes in my appearance that make me 
look unattractive.
3 I believe that I look ugly.
15. 0 I can work about as well as before.
1 It takes an extra effort to get started to do something.
2 I have to push myself very hard to do anything.
3 I can’t do any work at all.
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16 0 I can sleep as well as usual.
1 I don't sleep as well as I used to.
2 I wake up 1 -2 hours earlier than usual and find it hard to get back to 
sleep.
3 I wake up several hours earlier than I used to and cannot get back to 
sleep.
17. 0 I don't get more tired than usual.
1 I get tired more easily than I used to.
2 I get tired from doing almost anything.
3 I am too tired to do anything.
18. 0 My appetitie is no worse than usual.
1 My appetitie is not as good as it used to be.
2 My appetitie is much worse now.
3 I have no appetitie at all anymore.
19. 0 I haven't lost much weight, if any, lately.
1 I have lost more than 5 pounds.
2 I have lost more than 10 pounds.
3 I have lost more than 15 pounds.
I am purposely trying to lose weight by eating less. Yes__No__
20. 0 I am no more worried about my health than usual.
1 I am worried about physical problems such as aches and pains; or upset 
stomach; or constipation.
2 I am very worried about physical problems and it's hard to think about 
much else.
3 I am so worried about my physical problems that I cannot think about 
much else.
2 1 . 0  I have not noticed any recent change in my interest in sex.
1 I am less interested in sex than I used to be.
2 I am much less interested in sex now.
3 I have lost interest in sex completely.
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APPENDIX G
SPEILBERGER STATE-TRAIT ANXIETY INVENTORY 
Self-evaluation Questionnaire
DIRECTIONS: A number of statements whwich people have used to describe 
themselves are given below. Read each statement and then circle the 
appropriate number to the right of the statement to indicate how you feel right 
now, that is, a t th is  m om ent. There are no right or wrong answers. Do not 
spend too much time on any one statement but give the answer which seems to 
describe your present feelings best.
1 = Not at all
2 = Somewhat
3 = Moderately so
4 = Very much so
1 .1 feel calm 1 2  3 4
2 .1 feel secure 1 2  3 4
3. I am tense 1 2  3 4
4 .1 feel strained 1 2  3 4
5 .1 feel at ease 1 2  3 4
6 .1 feel upset 1 2  3 4
7 .1 am presently worring over possible misfortune 1 2  3 4
8 .1 feel satisfied 1 2  3 4
9 .1 feel frightened 1 2  3 4
10.1 feel comfortable 1 2  3 4
11.1 feel self-confident 1 2  3 4
12.1 feel nervous 1 2  3 4
13. I am jittery 1 2  3 4
14. I feel indecisive 1 2  3 4
15. lam relaxed 1 2  3 4
16.1 feel content 1 2  3 4
17. I am worried 1 2  3 4
18.1 feel confused 1 2  3 4
19.1 feel steady 1 2  3 4
20 .1 feel pleasant 1 2  3 4
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DIRECTIONS: A number of statements whwich people have used to describe 
themselves are given below. Read each statement and then circle the 
appropriate number to the right of the statement to indicate how you generally  
feel. There are no right or wrong answers. Do not spend too much time on any 
one statement but give the answer which seems to describe your present 
feelings best.
1 = Not at all
2 = Somewhat
3 = Moderately so





















I feel pleasant 1 2  3 4
I feel nervous and restless 1 2  3 4
I feel satisfied with myself 1 2  3 4
I wish I could be as happy as others seem to be 1 2  3 4
I feel like a failure 1 2  3 4
I feel rested 1 2  3 4
I am cool, calm, and collected 1 2  3 4
I feel difficulties are piling up so that I cannot overcome 1 2  3 4
them
I worry too much over something that doesn't matter 1 2  3 4
I am happy 1 2  3 4
I have disturbing thoughts 1 2  3 4
I lack self-confidence 1 2  3 4
I feel secure 1 2  3 4
I make decisions easily 1 2  3 4
I feel inadequate 1 2  3 4
I am content 1 2  3 4
Some important thought runs through my head and 1 2  3 4
bothers m e.
I take disappointments so keenly that I can’t put them 1 2  3 4
out of my mind
I am a steady person 1 2  3 4
I get in a state of tension or turmoil as I think over 1 2  3 4
my recent concerns and interests
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APPENDIX H 
Dyadic Adjustment Scale
Please circle that describes your feelings toward your relationship with your partner.
1. How often do you consider not having any contact with your partner?
1. All the time
2. Most of the time




2. How often do you or your partner abruptly leave or end a conversation after a fight?
1. All the time
2. Most of the time




3. In general, how often do you think that things between you and your partner are 
going well?
1. All the time
2. Most of the time




4. Do you confide in your partner?
1. All the time
2. Most of the time




5. Do you ever regret that you have the partner that you have?
1. All the time
2. Most of the time
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APPENDIX H cintinued
6. How often do you and your partner argue?
1. All the time
2. Most of the time




7. How often do you and your partner "get on each other's nerves?"
1. All the time
2. Most of the time




8. Do you show affection toward your partner?
1. All the time
2. Most of the time




9. Please circle which describes the degree of happiness, all things considered, in your 
relationship with your partner.
1. Extremely unhappy
2. Fairly unhappy





10. Which of the following statements best describes how you feel about the future of 
your relationship with your partner?
6. I want desperately for my relationship with my partner to go well, and I would 
go to almost any length to see that it does.
5. I want very much for my relationship with my partner to go well, and will do all 
I can to see that it does.
4. I want very much for my relationship with my partner to go well, and will do my 
fair share to see that it does.
3. It would be nice if my relationship went well, but I can’t do much more than I 
am doing now to help it be satisfying.
2. It would be nice if it went well, but I refuse to do any more than l am doing now 
for the relationship.
1- My relationship with my partner can never be satisfying, and there is no more 
that I can do for the relationship.
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APPENDIX I
Physical Fitness Assessment
Subject Group No.__ ID No. ____ Date of Birth____
1. Age_____ Height______ Weihgt________Futrex 1000
Pulse Rate___________
2. Self-rated health







3. Self-rated exercise habits
Please tell us how often you engage in activities that cause you to breath faster than 
your normal breathing, and to cause your heart beat faster than your nirmal resting 
heart beat. Please respond by circling the number that best describes your exercise 
habit, and respond as often as it pertains to you.
1. never
2. once a month
3. once a week
4. once every two weeks
5. 2-4 times per week
6. 4-5 times per week
7. Almost everyday
Are you exercsing more or less lately compared to a year ago?
1. less
2. about the same
3. a lot more
Please indicate any physical activities you engage in and rate how often do you 
exercise (i.e., walk, climb stairs, run, swim, jog, ski, aerobic exercise, cycling) by writing 
them down in the appropriate box below?
Occasionally while on vacation __
Once a month on special occasions __
Once a week on weekends __
Three times per week for 20 minues or longer _
Everyday for 20 minutes or longer _
Do you exercise more during Spring and summer, and less during Winter and Fall?
Yes__  No__
111
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APPENDIX J
Results from Regression Analyses
Correlation between Memory Performance Measures 
and Individual Functioning Varibables
PROS STRN LEX LER GRP BDI ANS FAT VOC
PROS 1.00
STRN -.01 1.00
LEX .08 .83 1.00
LER -.28 -.04 .06 1.00
GRP .40 * -.09 -.04 -.03 1.00
BDI -.17 .16 -.02 -.02 -.06 1.00
ANS -.04 .05 -.10 .14 .05 .30 1.00
FAT -.21 .07 .13 .03 -.12 .21 -.03 1.00
VOC .18 .16
o1* -.23 .26 1 b oo .01 -.21 1.00
AGE .40 * -.29 « ro o -.20 .77 -.13 .14 -.12 .37
MSC -.26 -.26 .22 .22 .03 .47 * * .19 .27 .06
Note : * P < .05. ** P < .01.
PROS Proportion of passage recalled, total
STRN Response times on the Sternberg Memory Task
LEX Response times on the Lexical decision task
LER Error rates on the lexical decision task
GRP Menopause status
BDI Depression scores on the BDI
ANS Anxiety scores on the STAI
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Multiple Regression Analyses of Memory Performance 
with Individual Functioning Variables
M U L T I P L E  R E G R E S S I O N  OF PROSE RECALL
Equation Number 1 Dependent Variable.. Prose Recall 
Block Number 1. Method: Stepwise Criteria PIN .0500 POUT .1000 
GRP BDI ANS FAT VOC AGE MSC
Variable(s) Entered on Step Number 1.. GRP
R Square Change .16288 
F Change 8.17224 
Signif F Change .0066 
F = 8.17224 Signif F=  .0066
---------------------------------Variables in the Equation---------------------------------- ---------not in -
Variable 95% Confdnce Intrvl B SE Beta Correl Part Cor Partial F Sig F
Variable F Sig F
GRP .026244 .152252 .141178 .403589 .403589 .403589 8.172 .0066
BDI 1.078 .3051






End Block Number 1 PIN = .050 Limits reached.
Summary table
Step MultR Rsq AdjRsq F(Eqn) SigF RsqCh FCh SigCh Variable Betaln Correl 
1 .4036 .1629 .1430 8.172 .007 .1629 8.172 .007 In: GRP .4036 .4036










T SigT Variable F SigF
2.859 .0066 BDI 1.078 .3051





Reproduced with permission of the copyright 6wner. Further reproduction prohibited without permission.
APPENDIX J continued
114
M U L T I P L E  R E G R E S S I O N  ANALYSES OF STERNBERG MEMORY TASK 
Equation Number 2 Dependent Variable.. Sternberg Memory Task
Block Number 1. Method: Stepwise Criteria PIN .0500 POUT .1000 
GRP BDI ANS FAT VOC AGE MSC
End Block Number 1 PIN = .050 Limits reached.
No variables entered/removed for this block.
M U L T I P L E  R E G R E S S I O N  OF LEXICAL DECISION TASKfRESPONSE TIME)
Equation Number 3 Dependent Variable.. Lexical decision task
Block Number 1. Method: Stepwise Criteria PIN .0500 POUT .1000 
GRP BDI ANS FAT VOC AGE MSC
End Block Number 1 PIN = .050 Limits reached.
No variables entered/removed for this block.
M U L T I P L E  R E G R E S S I O N  OF LEXICAL DECISION TASKfERROR RATE)
Equation Number 4 Dependent Variable.. Error rate on lexical decision task
Block Number 1. Method: Stepwise Criteria PIN .0500 POUT .1000 
GRP BDI ANS FAT VOC AGE MSC
End Block Number 1 PIN = .050 Limits reached.
No variables entered/removed for this block.
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